STRREOTYPE  EDITION. 

BOTHAM'S 
COMMON  SCHOOL 


A  R  I  T  H  M  E  T  I  C;  • 

IN  WHICH  THB  . 

RULES   ARE  EXPLAINED 

^HE  PLAINEST  AND  MOST  CONCISE  METHODS  EXTANT, 

^  TH 

■  MANY  IMPOR.TANT  IMPROVEPmNTS, 

AND  CONTAms  ■' 

Wlttety  pages  of  New  MaUcr.  .not  i«  the  P'i*  t  Edition. 

TO  WiUCH  IS  PK'Ef'IXED 

{  ALP'HaFETICaL  index  to  RUJu^J^D^^  SI^ECTS, 
and  apded 

A  DICTIONARY  <  >F  ARITHMETICAL  TERM>S, 

NOT  rOUND  IT-   ANY  OTHER  TREATISE.  ' 


EV^  P.  P..  BATES  BOTHAM. 


TRIED  EDITION^IMPRO  v  iiD. 


HAftTFORD :  CONN. 
0  B  L I  S  H  E  D  B  Y  H  E  N  R  T  Ji  B  'K 


/' 


botham's  common  school  arithmetic. 


THE 

COMMON  SCHOOL 


ARITHMETIC: 

IN  WHICH  THE 

RULES  ARE  EXPLAINED  IN  THE  PLAINEST  AND  MOST 
CONCISE  METHODS  EXTANT, 

wirH 

MANY  IMPORTANT  IMPROVEMENTS, 

CONTAINING 

PEOOFS  m  EACH  RULE,  WITH  DEMONSTRATIONS  FROM  THE  MOST  SIMPLE 
AND  EVIDENT  PRINCIPLES  ;  TOGETHER  WITH  REASONS  FOR  EVERY 
RULE,  ACCOMPANIED  WITH  A  SERIES  OF  aUESTIONS  ON 
THE  NATURE  AND  APPLICATION  OF  THE  SAME. 

TO  WHICH  IS  PREFIXED 

AN  ALPHABETICAL  INDEX  TO  RULES  AND  SUBJECTS, 

AND  ADDED 

A  DICTIONARY  OF  ARITHMETICAL  TERMS, 

NOT  FOUND  IN  ANY  OTHER  TREATISE. 


BY  P.  E.  BATES  BOTHAM. 


THIRD  EDITION  REVISED  AND  IMPROVED. 


HARTFORD :  CONN. 
PUBLISHED  BY  HENRY  BENTON. 

Bf BJffiOTJfPSD  BV  J.  3.  KKDFIEU),  NBW  VOWt 

1834. 


Notice.  The  Author  of  this  Treatise  (Mr.  Botham)  has  a  practical  know- 
ledge of  the  subject  on  which  he  has  written :  he  has  been  in  the  business  of 
teaching,  in  this,  and  the  adjoining  Sta.tes  for  a  number  of  years.  He  has 
made  himself  thoroughly  conversant  with  more  than  SIXTY  different  trea- 
tises on  Arithmetic  including  recent  publications  in  the  United  States: — 
besides,  those  of  England,  France  and  Germany ;  and  is  not  ignorant  of 
Eular,  Lacroix,  Day  and  Colburn's  Algebras.  Moreover,  he  has  used  Daboll, 
Colburn,  Adams,  Smith  and  Roger's  books  in  teaching  Arithmetic,  and  has 
attentively  observed  the  progress  of  his  pupils  in  each  book,  hy  which  means, 
he  found  each  and  all  of  these  books,  in  some  respects  faulty,  deficient,  or  re- 
dundant. He  now  presents  to  the  public  the  result  of  his  observations  and 
practical  experience  under  the  title  of  "  The  Common  School  Arithmetic,'' 
which  book  you  are  requested  to  carefully  and  impartially  examine,  then  de- 
cide whether  it  is  the  "  best  and  cheapest  Arithmetic"  ever  offered  to  the  pilbUc 
for  the  use  of  our  Common  Schools. 

N.  B.^In  this  book  there  are  no  Rules  or  (Questions  for  solution  copied 
from  Daboll,  Pike,  Dilworth  or  Bonn  .ycastle,  which  fact  cannot  be  said  of 
any  other  like  publication,  however  recent. 


Entered,  according  to  Act  of  Congress,  in  the  year  1832,  by  Henry  Benton, 
in  the  Clerk's  Ofl&ce  of  the  District  Court  of  Connecticut. 


DEDICATION. 


THIS  WORK  IS  RESPECTFULLY  SUBMITTED 

TO  THE 

TEACHERS  IN  THE  UNITED  STATES. 


Gentlemen.  In  deciding  upon  the  adoption  of  this  work,  your 
Brother  trusts,  that  there  is  but  one  point  for  investigation :  Is  this 
Arithmetic  a,  true  and  faithful  report  of  the  principles  of  the  science,  and 
of  the  Federal  Currency  ?  And  is  it  adapted  to  the  business  of  life  ?  Is 
it  what  is  needed?  Is  it  the  desideratum?  Is  it  calculated  to  remove 
those  obstacles  which  have  hitherto  retarded  the  progress  of  youth  7  Let  a 
candidj  liberal,  and  impartial  public  decide. 


PREFACE. 

Although  this  work  is  intended  for  Common  Schools,  yet  it  will  be 
found  to  contain  a  clear  and  full  explanation  of  the  fundamental  princi- 
ples of  arithmetic.  The  number  of  examples  for  solution,  in  the  higher 
rules,  exceeds  that  of  any  other  book.  The  methods  of  solution  are 
simplified  and  rendered  perfectly  intelligible.  The  synthetic,  analytic- 
inductive  and  productive  systems  of  instruction  have  been  adopted  in  the 
prosecution  of  this  work.  Scholars,  who  shall  be  properly  conducted 
through  this  volume,  will  have  acquired  a  knowledge  of  arithmetic 
adequate  to  all  the  purposes  of  common  business. 

The  first  edition  of  this  treatise  having  been  so  well  received,  induced 
the  publisher  to  issue  a  new  stereotyped  edition,  with  greater  claims 
to  public  patronage. 

The  errors  of  the  first  edition  were  unimportant,  yet  they  have  been 
minutely  considered  and  thoroughly  corrected.  The  work  is  now 
entirely  free  from  errors. 

This  treatise  differs  from  all  others — and  ought  not  to  be  classed  with~ 
those  that  have  preceded  it.  A  valuable  discovery  may  occasionally 
fall  to  the  lot  of  the  humblest  votary  of  science,  even  where  those  of 
prouder  name  have  failed, 

Hartford,  Nov. 1833.  The  Author. 

***  The  author  of  this  treatise  has  followed  implicitly  the  orthography  of 
Dr.  Webster's  "duodecimo'"  Dictionary,  and  "Elementary  Spelling  Book." 
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AN  INDEX 

TO  riND  ANY  RULE  OR  SUBJECT  CONTAINED  IN  THIS  TREATISE. 


*,*  The  figures  refer  to  the  page. 
Absolute  value  of  figures,  15,  16 ;  local,  11, 
15,  16. 

Abbreviated  div.  and  mult.,  68. 
Abstract  numbers,  28,  213  ;  questions  on, 
28,29. 

Accepted,  term  explained,  224. 
Acres  in  a  mile,  234. 

Addition,  30,  212  ;  carrying  in,  31 ;  explain- 
ed, 31;  illustrated,  35,  36.  defined,  32, 
212 ;  every  principle  in,  35.  its  use,  212  ; 
of  abstract  numbers,  30,  31 ;  proof  of,  67 ; 
questions  on,  36 ;  review  of,  69, 164  ;  sup- 
plement to,  71.  table  of,  18.  terms  in  de- 
fined, 32,  33.  theoretical  principles  of,  35. 

Addition  of  compound  numbers,  161 ;  con- 
crete, 72  ;  decimals,  107,  122 ;  F.  money, 
88;  mixed  numbers,  112,  121;  sterling 
money,  205;  vulgar  fractions.  111,  121. 

Addition  and  mult,  of  fractions,  220. 

Adding  by  tens,  34;  by  calculation  26. 
term  defined,  33. 

A  general  rule  for  ad.,  33;  analysis,  102; 
div.,  65 ;  mult,  44 ;  subt.,  50. 

Aggregate  numbers,  212,  213. 

Aliquot  part  of  a  dollar,  237;  month,  139; 
shilling,  pound,  237;  year,  139. 

Amount,  term  defined,  32 ;  found,  in  inter- 
est, 134 ;  given,  to  find  the  principal,  143. 

Analysis,  96  to  105,98;  complicated  exs.  in, 
101,  102 ;  correspondent  exs.  in,  102,  103, 
104  ;  cost  of  a  quantity  found  by,  96.  de- 
fined, 98 ;  dividing  twice,  to  find  unity, 
99 ;  price  of  unity  found  by,  97 ;  illustra- 
tions in,  97,  98,  99,  100,  101,  102;  intro- 
duction of,  annuls  the  rule  of  three,  96, 
101,  179,  181,  186.  questions  on,  104.  term 
defined,  98. 

Annuities,  149. 

Answer,  term  defined,  32. 

Antecedent,  223. 

Antisurdal  point,  its  use,  216. 

Apothecaries'  weight,  161,  166,  168, 172, 177; 
table  of,  172,  233. 

Application  of  the  first  4  rules,  82 ;  ques- 
tions on,  for  the  examination  of  pupils, 
83,  84. 

Arabic  figures,  27  ;  by  whom  invented,  28; 
how  long  been  in  use,  28.  lessons  to  be 
written  in,  27;  questions  on,  7,  8,11,12,  28. 

Arithmetic,  210, 223 ;  an  art.  223 ;  a  science, 
210.  decimal,  224;  its  object,  210.  num- 
ber of  simple  rules  in,  210 ;  theoretical, 
224.  to  whom  first  known,  210.  political, 
224 ;  vulgar,  224. 

Arithmetical  proportion,  184. 

Arrears,  14«.  [to  175. 

Ascending  reduction,  170,  175 ;  exs.  of,  171 

Assessing  town  taxes,  183.  [161,  171. 

Avoirdupois  weight,  161,  165,  171 ;  table  of, 

BANK  discount,  how  found,  152. 

Bank  note,  form  of,  231. 

Bankrupt,  term  defined,  224. 

Bankruptcy,  exs.  of,  158. 

Barley  corns  in  a  mile,  234. 

Barter,  155 ;  proof  of  rule,  155. 

Barrels  in  a  tun,  235. 

Biquadrate  root,  203. 

Board  measure,  189,  190 ;  wood,  190. 

Bonds,  interest  on  with  indorsements,  191 
to  195. 


Borrow,  term  defined  in  subt.,  48 ;  explain- 
ed, 49 ;  illustrated.  49,  52. 

Borrowing  in  subt.,  exs.  of,  49,  60 ;  theo- 
retical principles  of,  52 ;  table  of,  21,  32. 

Broken  numbers,  28,  111,  112,  114,  218. 

Broker  described,  224. 

Brokerage,  150. 

Buying  and  selling  of  stock,  150. 

CALCULATING  interest  on  notes  with  in- 
dorsements,  191  to  195. 

Capital  defined,  224;  exs.  of,  158. 

Cardinal  numbers,  28. 

Carry,  term  defined,  33,  48. 

Carrying  in  ad.,  31;  operation  explained, 
31 ;  illustrated,  32 ;  theoretical  principles 
of,  35,  36.  in  subt,  49;  in  mult.,  38;  in 
compound  ad.,  161;  div.  177;  mult,  168; 
subt.,  165;  questions  on,  20,  32,  38,44,  53, 
165,  167,  170;  table  of,  19. 

Chains  in  a  mile,  234. 

Chaldron,  bushels  in,  235. 

Changeable  value  of  figures,  16.  [208. 

Changing  of  commodities,  156 ;  currencies, 

Change  of  integers  to  fractions,  118 ;  of 
fractions  to  integers,  1 19  ;  of  mixed  num- 
bers to  fractions,  119  ;  of  fractions  to 
mixed  numbers,  119;  vulgar  to  decimal 
fractions,  120;  decimal  to  vulgar  frac- 
tions, 120 ;  from  high  to  lower  denomina- 
tions, 171 ;  from  lower  to  higher,  172,  175. 

Ciplier,  its  effect  on  integers,  13,  16;  deci- 
mals, 106.  its  value  in  ad.,  28.  in  tha 
minuend,  48;  in  the  quotient,  63;  in  sub- 
trahend, 47,  52.  how  disposed  of  in  the 
multiplicand,  40 ;  in  the  multiplier,  41 ;  in 
both,  42.  when,  it  terminates  tlie  multipli- 
cand, 43  ;  the  multiplier,  42 ;  both,  43 ; 
the  dividend,  63 ;  divisor,  63 ;  both,  63. 
questions  on,  relative  to  tlie  above  cases. 
36,  44,  64,  71. 

Circulating  decimals,  217,  218. 

Classes,  questions  to  be  recited  in,  31,  38, 
40,  41,  42,  43,  44,  47,  48,  49,  59,  60,  61,  62, 
64,  66.  [of,  172,  233. 

Cloth  measure,  .  162,  166, 168,  172,  177;  table 

Column,  term  defined,  33. 

Commission,  149-.- 

Common  denominator,  119,  110,  220  ;  divi- 
sor, 219,  225 ;  measure,  227. 

Composite  numbers,  44,  55. 

Compound  ad.,  160;  div.,  176;  mult  167; 
subt.,  165.  review  of,  164,  167,  170,  178  ; 
questions  on,  165,  167,  170,  178 ;  fellow- 
ship, 158  ;  Interest,  195  ;  proportion, 
185.  [182.  • 

Compound  terms,  as  yds.,  qurs.,  nails,  &g. 

Computing  interest  on  notes  with  indorse-  • 
ments,  91  to  95  ;  town  taxes,  183. 

Concrete  numbers,  28. 

Connected  operations,  92,  93,  94. 

Contractions,  44  ;  in  proportion,  185,  186. 

Co-partnership,  157,  158. 

Correspondent  exs.  in  analysis,  102,  108, 
104;  decimals,  110  F.  money,  92;  re- 
duction, 175  ;  vulgar  fractions,  127,  128. 

Cube  root  of  decimals,  202;  integei-s.  202; 
mixed  numbers  203  ;  surds,  203 ;  vulgar 
fractions,  203. 

Currency,  English,  204  ;  federal,  87 ;  reduc- 
tion of  each,  94,  203.  table  of  each,  88, 
89 ;  204,  206. 
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Currencies,  reduction  of,  207. 

DAYS  in  a  month,  236 ;  year,  236 :  interest 
for,  how  found,  137 

Decimal  ad.  explained,  107;  div.  109;  mult. 
108;  subt.  107;  points  216. 

Decimal  fractions,  105,  215 ;  changed  to  vul- 
gar, 120 ;  interest  by,  145 ;  the  multipli- 
cand a,  UO;  multipUer  a,  108.  terminate, 
217  ;  ultimate,  217.  . 

Decimals,  105 ;  ciphers,  after,  106  ;  circulat- 
ing, 225 ;  before,  105  ;  decrease  of,  105  ;  de- 
fined, 225 ;  distinguished  from  an  inte- 
ger, 105 ;  table  of,  106.  their  notation,  215 ; 
numeration,  215. 

Definition  of  terms  in  ad.,  32 ;  div.,  57 ; 
mult.,  39;  subt.,  48.  in  interest,  133;  vul- 
gar fractions.  111. 

Demonstrations  in  compound  rules,  161  to 
164  ;  F.  money,  95 ;  of  statements  in  pro- 
portion, 179,  181,  185,  186.  [30,  72. 

Denominations,  different,  160;  the  same, 

Denominator,  common,  120 ;  different,  re- 
duced to  120;  rule  for,  119;  exs.  necessa- 
ry to  be,  before  adding,  121.  term  de- 
fined, 111. 

Descending,  reduction,  171,  175. 

Dexter  point,  its  use,  216. 

Difference,  (see  remainder.)  48. 

Digits,  the  nine,  why  so  called,  28,  210. 

Direct  proportion,  180  ;  inverse,  181. 

Discount,  150 ;  bank,  152. 

Divide  a  number  into  parts,  131. 

Dividend,  defined,  57 ;  its  place  in  division, 
56 ;  what  it  expresses,  214.  when  ter- 
minated by  ciphers,  63 ;  questions  rela- 
tive to,  64. 

Dividing  an  integer  by  a  fraction,  108,  124  ; 
a  fraction  by  a  friction,  122,  222;  a  frac- 
tion by  an  integer,  109,  123,  221 ;  an  inte- 
ger by  an  integer,  57;  an  inte^i^er  by  a 
mixed  number,  125  ;  a  mixed  number  by 
an  integer,  110;  a  mixed  number  by  the 
same,  109,  126.  illustration  of  these  ope- 
rations, 122,  to  127.  also,  108,  109. 

Dividual,  what  part  of  division,  56 ;  ques- 
tions relative  to,  60.  term  defined,  57. 

Division,  53;  composed  of  seveml  figures, 
59 ;  defined,  69 ;  explained,  59 ;  illustrated, 
70.  exs.  of  every  princi;ile  in,  64,  65.  sup- 
plement to,  78  10  82.  table  of,  23  to  27. 
terms  in,  defined  and  illustrated,  56 ;  theo- 
retical principles  of,  70 ;  questions  on,  71. 
proof  of  division,  68,  214. 

Division,  a  contraction  of  subt.,  53 ;  finding 
how  many  limes  a  number  can  be  subt'd^ 
from  another,  55  ;  and  that  there  is  a  re- 
mainder, 56 :  shows  that  one  number  is 
contained  in  another,  53. 

Division  of  decim  lis,  108. 

Divisor  defined,  56,  57.  rules  to  determine 
how  many  times  it  will  go,  when  divid- 
ing, 60  to  64,  65. 

Divisor  a  decimal,  109 ;  a  mixed  number, 
125;  a  vulgar  fraction,  124.  what  it  ex- 
presses, 214. 

Drams  in  a  lb.  apoth.  weight,  23.3. 

Dry  measure,  163  ;  table  of,  173. 

Duodecimals,  187,  ad.  of,  188;  mult,  of,  183; 
subt.  of,  188. 

ELEVEN,  its  derivation,  211. 

Endorsements,  (see  indorsements.) 

English  money,  204 ;  reduced  to  federal, 
2U7;  table  of  204,  205. 

Equated  time,  157. 

Equation  of  payments,  156. 

Even  mim,bers,  88, 214.  ^ 


Every  principle  in  adding,  35 ;  div.,  64,  66 ; 

mult.,  44,  45  ;  subt.,  50,  51. 
Evolution,  197. 
Example  of  numerating,  12. 
Exclnnge,  domestic,  208. 
Explanations  in  ad.,  3),  31  ;  div.,  57,  59,  60, 
61,  62,  67;  mult.,  37,  38;  subt.,  46,  49.  of 
the  signs,  plus,  minus,  equality,  &c.  69; 
of  the  terms,  carry,  adding  amount,  an- 
swer, &c.  32,  33 ;  of  mirmend,  subtra- 
hend, rem.,  borrow,  excess,  difference, 
48;  of  multi|ilicand,  multiplier,  factors, 
product,  39;  of  dividend,  dividual,  divi- 
sor, quotient,  56,  57. 
Exponent,  196. 

Extraction  of  the  cube  root,  2(X) ;  of  an  inte- 
ger, 202 ;  decimal  202 ;  mixed  number, 
203 ;  vulgar  fraction,  203  ;  surd,  203. 
Extremes  and  means,  184. 
FACTORS,  terra  defined,  39,  213. 
Federal  money,  87  to  91,  161,  165;  miscel- 
laneous exs.  in,  92.  93,  94  ;  questions  on, 
9L;  reduction  of,  94,  95,  96,  171. 
Feet  in  a  mile,  234. 
Fellowship,  157 ;  compound,  158. 
Figures,  value  not  altered  by  ciphers,  28. 

how  to  numerate,  12 ;  read,  12 ;  write,  27. 
Figure  defined,  33 ;  obs.  on,  15 ;  value  of, 

how  determined,  15, 16. 
Form  of  orders,  no'es,  receipts,  231. 
Foundation  of  proportion,  184. 
Fractions,  111,215;  compound,  226;  deci- 
mal, 105;  improper,  111,  219  ;  mixed,lll. 
notation  of,  215;  proper.  111 ;  vulgar,  218. 
GALLONS  in  a  tun,  235 ;  chaldron,  235. 
Grains  in  a  lb.  troy,  233. 
HIGH  denominations  broughttolower ;  172, 

173,  174,  175. 
Hogsheads  in  a  tun,  235. 
Houre  in  a  year,  235. 

ILLUSTRATIONS  in  ad.,  32;  analysis,  97 
to  103;  div.  56;  mult.,  39;  numeration, 
13,  15  ;  proportion,  179,  184  ;  subt.,  49. 
Improper  fractions.  111  ;  defined,  215,  219. 
Inches  in  a  mile,  234. 
Index,  its  use,  196. 

Indorsement  on  notes,  &c.  191  to  195. 
Insolvency,  exs.  of,  158. 
Interest,  133,  to  147 ;  at  1  to  12  per  cent,  134 ; 
at  1  half,  &c.  per  cent,  145 :  at  6  and  7  per 
cent.:  1-34,   for  days,  137;  months,  136; 
yejrs,  135.  years  and  months,  137  ;  years, 
mos.,  days,  138 ;  for  various  rates  per 
cent,  and  time,  141.  amount  in,  how  found, 
135;  principal,  143;  rate,  144;  time,  144. 
questions  on,  147,148. 
Introductory  lessons  designed  to  teach  new 
■  beginners  how  to  read  figures,  7  to  12,  13, 
15;  ad.,  26;  numerate  12,13,  14  ;  write  27. 
Inverse  proportion,  180. 
Involve  a  number,  196,  197. 
Involution,  1 96,  198. 
Isnurance,  148. 
.lOIST,  rule  to  measure,  190. 
LAND  measure,  162,  166,  169,  174,  177  ;  ta- 

ble  of,  173,  2-34. 
Law  of  our  numeration,  211. 
Letters,  used  to  express  numbers,  16, 17. 
Liquid  measure,  163,  166,  169,  173,  177  ;  ta- 
ble of  173,  235. 
Local  value  of  flg^ires,  15,  16,  28 ;  simple,16. 
Long  measure,  162,  166,  L69,  173 ;  table  of, 
173,  234. 

Loss  on  the  whole,  how  found,  155;  per 
cent,  154.  [172, 175. 

Lower  denominations  brought  to  higher, 
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MEANS  and  extremes,  184. 

Mensuration,  190. 

Minuend,  term  defined,  48. 

Minutes  in  a  year,  235. 

Mixed  numbers.  111;  ad.,  112;  div.  126; 
mult,  117;  reduced,  119;  subt.,  113. 

Motion,  164,  167,  170,  178;  table  of,  236. 

Multiplicand,  a  decimal,  108.  defined,  39 ;  an 
integer,  37;  a  mixed  number,  117;  a  vul- 
gar fraction,  114. 

Multiplication,  37,  213 ;  carry  in,  38  ;  defin- 
ed, 39 ;  every  principle  in,  44,  45 ;  gene- 
ral rule  for,  44 ;  explained,  38 ;  illustrated, 
39 ;  proof  of,  68  ;  questions  on,  46 ;  terms 
in  defined,  39 ;  theoretical  principles  of, 
45,  46. 

Multiplication  table,  20. 

Multiplier,  a  decimal,  108 ;  defined,  39 ;  an 
integer,  37;  a  mixed  number,  116 ;  a  vul- 
gar fraction,  114. 

Multiply,  term  defined,  39. 

Multiplying  an  integer  by  a  fraction,  114 ; 
by  a  mixed  No.,  116  ;  by  a  decimal,  217. 
a  decimal  by  a  decimal,  108.  a  fraction 
by  an  integer,  130 ;  by  a  mixed  No.  121  ; 
by  a  fraction,  114.  a  mixed  No.  by  the 
same,  118. 

NOTATION,  16  ;  by  figures,  27 ;  by  letters, 
16;  questions  on,  16,  17,28. 

Notes,  forms  of,  231 ;  indorsements  on,  191. 

Numbers,  abstract,  28;  composite,  44  ;  car- 
dinal, 28 ;  concrete,  28 ;  divided  into  pe- 
riods, 14;  even,  28;  odd,  28;  ordinal,  28; 
prime  28 ;  square,  202 ;  whole,  28.  how 
man^  ways  expressed,  15;  written,  211. 

Nujueration,  11 ;  illustrations  in,  13 ;  obs.  on, 
15 ;  questions  on,  11,  12,  28;  rem.  on,  28: 
tables  of,  13,  14. 

ODD  numbers,  28,  214;  ordinal,  28. 

Oral  lessons,  18,  19,  20,  23. 

Origin  of  our  figures,  28. 

Ounces  in  a  lb.  troy,  233. 

PACES  in  a  mile,  234. 

Pecks  in  a  chaldron,  235. 

Period,  definition  of  a,  28 ;  Nos.  pointed  off 
into,  14  ;  table  of,  15. 

Pints  in  a  tun,  235  ;  chaldron,  235. 

Poles  in  a  mile,  234. 

Prime  Nos.,  28,  213,  214. 

Product  defined,  39,  213. 

Proof  of  ad.,  subt.  mult.,  div.,  68 :  barter 
155;  discount,  151 ;  equation  of  payments! 
157;  fellowship,  158;  loss  and  gain,  152' 
153,  154 ;  proportion,  by  analysis,  179, 181. 
186. 

Proportion,  178;  compound,  185;  demon- 
strations in,  180;  illustrations,  179,  184: 
obs.'  on,  179,  180.  questions  on,  187. 

QUARTS  in  a  tun,  235;  chaldron,  235. 

Questions  on  ad.,  36;  table,  18;  analysis, 
104  ;  barter,  160;  brokerage,  159;  com- 
mission, 159 ;  compound  rules,  165,  167, 
170,  178;  discount,  159;  div.  70;  equation 
of  payments,  160;  F.  money,  91;  fellow- 
ship, 160 ;  figures,  7,  8, 11 ;  insurance,  159 ; 
interest,  147 ;  loss  and  gain,  160 ;  mult.  46 ; 
notation,  16,  17 ;  numeration,  28 ;  propor- 
tion, 187;  reduction,  96,  175,  stock,  150.  to 
be  answered  orally,  18,  19,  20,  23;  in 
classes,  31,  32,  33,  38,  40,  41,  42,  43,  44,  47, 
48,  49,  59,  60,  61,  62,  64,  66.  on  the  first, 
four  rules  83,  84;  on  the  tables  of  weights 
and  measures,  233  to  236. 

Quotient  figure,  rules  to  find,  60,  61  ;  table 
to  find,  23  to  27. 

REASONS  for  carrying  for  ten,  32,  49,  52. 


Recapitulation,  85,  86,  87. 
Reduction  ascending,  171 ;  descending,  175. 
Reduction,  170;  of  currencies,  207;  deci- 
mals, 109 ;  F.  money,  94 ;  mixed  numbers, 
119;  sterling  money,  207 ;  vulgar  fractions, 
118.  questions  on,  96,  175. 
Remainder,  term  defined,  48. 
Review  of  ad,,  164;  div.,  178;  mult.  170; 
subt.,  167;  reduction,  175;  vulgar  frao- 
tions,  128. 
Roman  table,  16. 
Roods  in  a  mile,  234. 
Row,  term  defined,  33. 
Rule  of  three,  178,  180,  182  ;  96,  101. 
SECONDS  in  a  year,  237. 
Separairix,  its  use,  215. 
Scruples  in  a  lb.,  233. 
Shilling  table,  237. 
Short  division,  66. 
Sinister  point,  215. 
Solid  measure,  234 

Square  root,  198 ;  of  decimals,  200 ;  integers, 
199;  mixed  Nos.  200.  surds,  200;  vulgar 
fractions,  200. 
Statements  in  proportion,  179, 181,  185, 186. 
Subtraction,  46 ;  carrying  in,  48,  49 ;  com- 
pound, 165;  of  concrete  Nos.  74;  deci- 
mals, 107.  defined,  48 ;  every  principle  in, 
50,  51  ;  explained,  49.  of  F.  money,  98.  il- 
lustrated, 49,  50.  of  mixed  Nos.,  113,  121 ; 
proof  of  68.  review  of,  69, 170.  of  sterling 
money,  205 ;  supplement  to,  78.  theoreti- 
cal principles  of,  52.  of  vulgar  fractions, 
112. 

Subtraction  table,  21,  22 ;  questions  on,  03.  ' 
Subtrahend,  term  defined,  48. 
Summary,  view  of  ad.  subt.  mult,  and  div. 

69 ;  definitions,  69. 
Supplement  to  ad.,  71 ;  div.,  78 ;  mult.,  76 ; 
subt.,  74. 

Surd,  197  ;  cube  of  203 ;  square,  200. 
Surdal  point,  216. 

Table  of  ad., 18;  apoth.  w.,233  ;  avoird.,161; 
cloth  m.,  233.  carrying,  19;  div.,  23  ;  dry 
m.  235.  Eng.  money,  204,  237 ;  federal  88, 
89,  160,  237:  land,  m.  234;  liquid,  235; 
long,  234.  motion,  236;  months,  139;  236; 
mult.,  20.  numeration,  13.  particulars,  326  ; 
pence,  237.  ratios,  145 ;  Roman,  16 ;  shil- 
lings, 237  ;  sterling  money,  204,  237.  subt., 
21.  time,  2-35;  troy  w.,172,  233;  years,139. 
Taxes,  183 ;  assessment  of,  183. 
Ten,  standard  of  numeration,  211. 
Terminate  decimal,  217. 
Theoretical  principles  of,  ad.,  35;  div.,  70; 
mult.,  45 ;  subt.,  52.  questions  on  each,  36, 
53,  46,  70,  71. 
Time,  164,167,170,  174,178;  table  of,]72,  233. 
Terms,  in  ad.  explained,  32,  33 ;  in  div.,  56, 
57 ;  mult.,  39 ;  subt,  48  ;  vulgar  fractions. 
Ill ;  interest,  133. 
Troy  weight,  165,  168,  172,  176 ;  table  of, 
172,233     '      '       '      '       '  > 
ULTIMATE  fraction,  217 ;  integer,  217. 
Unit,  12,  16,  27,  28,  32,  35,  36,  46,  210,  229 ; 

defined,  33,  28,  128. 
Vulgar  fractions.  111,  218;  added,  11],  220. 
changed  to  decimals,  120 ;  an  integer,  119  : 
a  mixed.  No.  119.  div.,  122,  132,  221. 
explained,  128  to  133 ;  210  to  2-22.  inverted, 
114, 122, 132.  mult,  114,  130,  131  221.  no- 
tation of,  215,  229.  questions  on,  123  to  132. 
j    reduced  to  lowest  terms,  119:  one  com- 
mon denominator,  120.  reduction  of,  118. 
VALUE  of  ciphers,  7,  11,  13,  16,  28,  106» 
I    216 ;  figures,  11, 15,  16,  28,  129. 
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COMMON  SCHOOL  ARITHMETIC. 


INTRODUCTORY  LESSONS. 


DESIGNED   TO  TEACH   THE   NEW   BEGINNER  HOW   TO  READ 
FIGURES. 

The  lessons  that  follow  the  figures  that  have  their  amount 
expressed  in  words,  are  to  he  read  by  the  pupils  in  classes. 

The  questions  at  the  foot  of  each  page,  are  for  examination  and 
to  be  answered  by  the  pupil  at  recitation. 


.  ■  S  1^    S    d  S 

324  7  985610     10*13  16  11  18  12 

LESSON  II. 

87932142054796812  10  11  12  13 
10  16  10  11  13  18  18  12  13  16  18  14  10  11  12 

LESSON  III. 


14  15  17  19  20  23  26  21  25  24  28  27  22  29  30 

LESSON  IV. 

26  19  14  17  15  20  24  28  25  27  22  21  23  14  29 
30  17  19  20  15  25  28  24  22  27  21  14  29  26  23 

Name  the  nine  figures  that  stand  for  numbers;  and  the  character  which  of 
itself  is  of  no  value.  A.  One,  Two,  Three,  Four,  Five,  Six,  Seven,  Eight, 
Nine,  and  a  Cipher.— What  figures  stand  for  ten  7  What  for  thirteen  1  For 
Eighteen  7  For  Eleven  1  What  figures  stand  for  thirty  1  For  forty  1  For 
thirty-five?  For  twenty? — Two  fours  express  what  number'?  Four  and 
nine  express  what  number  ? 


*  Read  the  figures,  one  and  naught  are  ten ;  one  and  three  are  thirteen ;  «&c. 
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INTRODUCTORY  LESSONS. 


LESSON  V. 

."S      ."S  ."5  ^  ^  ^  ^  &  ^  ^ 

34  33  36  35  31  37  32  38  40  41  45  48  44  49  43 

LESSON  VI. 

32  33  36  35  34  38  41  36  40  31  40  43  49  45  44 
34  35  33  35  31  48  44  45  41  43  36  40  37  43  41 

LESSON  VII. 


42  46  50  47  53  56  52  59  51  54  58  55  57  61  60 

LESSON  VIII. 

46  42  47  50  56  52  53  57  59  57  55  51  61  60  54 
50  60  42  46  56  47  61  53  55  52  58  51  59  54  57 

LESSON  IX.  .  ,. 


I  §    -S    I     ^    ^     '^-r.  >^    ^    ^  >> 


fl     J  fl  C 


.„   .c:   .C;   .!-!   .S   .S   -S    o)   -G    ©    <o    (d    ©  <d 

inxnmviuimmvxinuixnw.vxviin 

62  69  63  61  68  64  67  65  70  66  73  78  72  79  71 

LESSON  X. 

61  62  63  69  64  68  65  79  66  73  79  72  71  70  64 
72  70  61  66  73  64  67  65  70  73  78  71  79  69  68 

LESSON  XI. 


II «  1 1  i  1 1 1  .Ei  1 1  % 

©   ©   ©  %  -S  ^ 

w    w    w  'S  'S  'S  'S  'S  'S    M  'S  "S  °S    H  "S 

74  76  75  80  83  85  81  84  82  77  86  89  87  90  88 


Three  and  two  express  what  number? — Name  the  figures  that  stand 
for  thirty-one; — for  twenty-one — ^for  forty-one— fortwelve,  &c.  Which  is 
the  most,  five  and  six,  or  five  and  two?  What  figures  stand  for  eighty- 
eight?  What  do  five  and  nine  stand  for? — five  and  four?  Two  fives 
stand  for  what  number  ?  Six  and  two  express  what  number  ?  Six  and  seven 
what  ?  Seven  and  one  express  what  number  ?  Seven  before  a  0  express 
what  number  ?  Seven  and  nine  express  what  number  ?  Nine  and  a  0  make 
what  number ?  AO  placed  after  eight  are  how  many  ?  Two  nines  are  for 
what  number  ?— two  eights  ? — two  sevens  ?  two  sixes  ?  two  threes  ?  two  twos  1 


INTRODUCTORY  LESSONS. 
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LBSSON  XII. 

75  74  76  77  90  89  86  82  84  81  85  83  80  88  87 
88  80  83  85  84  82  87  89  81  86  77  80  74  76  84 

LESSON  XIII. 
6  ti  • 


91 
100 


39 

93 
51 


90 
69 


.S 

"a 

94 

95 
71 


92 

99 
82 


97 


93  95 

LESSON  XIV. 

98  96  97 
91    92  32 


'S 

96 


95 
22 


S  2 
'3 

98 


99 


93 
32 


92 
42 


100 

94 
52 


100 
92 


i:^  Let  the  pupil  study  the  foregoing  lesson  till  entirely  familiar  to 
him. 


73 

2 

82 

1 

32 

10 

6 

21 

9 

63 

74 

3 

83 

2 

33 

11 

6 

22 

9 

64 

75 

4 

84 

34 

12 

6 

23 

9 

65 

76 

5 

85 

4 

35 

13 

6 

24 

9 

66 

77 

6 

86 

6 

36 

14 

6 

25 

9 

67 

78 

7 

87 

6 

37 

15 

6 

26 

9 

68 

79 

8 

88 

7 

38 

16 

6 

27 

9 

69 

I,  placed  at  the  right  hand  of  any  two  figures,  in  the  previous 
lessons,  makes  the  value  one  hundred  greater. 

LESSON  I. 


112  one  hundred  twelve. 
120  one  hundred  twenty. 
125  one  hundred  twenty- five. 
130  one  hundred  thirty. 

160  one  hundred  sixty. 

180  one  hundred  eighty. 
190  one  hundred  ninety, 
150  one  hundred  fifty. 
170  one  hundred  seventy. 

161  one  hundred  sixty-one. 
141  one  hundred  forty-one. 

181  one  hundred  eighty-one. 
164  one  hundred  sixty-four. 


110 
125 


112 
170 


130 
110 


190 
138 


136  one  hundred  thirty-six. 
140  one  hundred  forty. 
147  one  hundred  forty-seven. 
152  one  hundred  fifty -two. 
110  one  hundred  ten. 
121  one  hundred  twenty-one. 
131  one  hundred  thirty-one. 
164  one  hundred  sixty-four. 
191  one  hundred  ninety-one. 
171  one  hundred  seventy -one. 
151  one  hundred  fifty-one. 
138  one  hundred  thirty-eight. 
173  one  hundred  seventy -three. 

LESSON  II. 

131  130  110  140  147  121  120 
140  160  130  180  160  152  180 


LESSON  III. 

102  one  hundred  and  two.        185  one  hundred  eighty-five. 
105  one  hundred  and  five.        115  one  hundred  fifteen. 
101  one  hundred  and  one.        146  one  hundred  forty-fire. 
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107  one  hundred  and  seven.  199  one  hundred  ninety-nine. 

108  one  hundred  and  eight.  Ill  one  hundred  eleven. 

109  one  hundred  and  nine.  113  one  hundred  thirteen. 

103  one  hundred  and  three.  117  one  hundred  seventeen. 
106  one  hundred  and  six.  114  one  hundred  fourteen. 

104  one  hundred  and  four.  118  one  hundred  eighteen. 

LESSON  IV. 

104  105  101  103  116  101  111  118  117  102 
117    199    107    108    109    102    113    114    105  104 

LESSON  V. 

307  three  hundred  and  seven.  603  six  hundred  &c. 

409  four  hundred  and  nine.  708  seven  hundred  &c, 

508  five  hundred  and  eight.  807  eight  hundred  &c. 

607  six  hundred  and  seven.  903  nine  hundred  &c. 

717  seven  hundred  seventeen.  327  three  hundred  &c. 

863  eight  hundred  sixty-three.  468  four  hundred  &c. 

937  nine  hundred  thirty-seven.  537  five  hundred  &c. 

785  seven  hundred  eighty-five.  749  seven  hundred  &c. 

270  two  hundred  seventy.  230  two  hundred  thirty. 

LESSON  VI. 

307        603        468        603  863  307 

409         708        537        708  937  509 

508        807        749        807  785  5a8 

607        903        230        903  270  607 

LESSON  VII. 

1000  one  thousand.  1002  one  thousand  and  two. 

2373  two  thousand  three  hundred  seventy-three. 

4763  four  thousand  seven  hundred  sixty-three. 

3072  three  thousand  and  seventy-two. 

5384  five  thousand  three  hundred  eighty-four. 

6730  six  thousand  seven  hundred  thirty. 

7302  seven  thousand  three  hundred  and  two. 

8327  eight  thousand  three  hundred  twenty-seven. 

9999  nine  thousand  nine  hundred  ninety-nine. 

4087  four  thousand  and  eighty-seven. 

3160  three  thousand  one  hundred  sixty. 

9100  nine  thousand  one  hundred. 

8301  eight  thousand  three  hundred  and  one. 

5327  five  thousand  three  hundred  twenty-seven. 

9372  nine  thousand  three  hundred  seventy-two. 

5875  five  thousand  eight  hundred  seventy-five. 

9863  nine  thousand  eight  hundred  sixty-three. 
13728  thirteen  thousand  seven  hundred  twenty-eight. 
11563  eleven  thousand  five  hundred  sixty-three. 
37101  thirty-seven  thousand  one  hundred  and  one. 


NUMERATION.  11 

30138  thirty  thousand  one  hundred  thirty-eight. 
47180  forty-seven  thousand  one  hundred  eighty. 
41836  forty-one  thousand  eight  hundred  thirty-six. 
12001  tw^elve  thousand  and  one. 
14768  fourteen  thousand  seven  hundred  sixty-eight. 
23472  tw^enty-three  thousand  four  hundred  seventy-two. 
47321  forty-seven  thousand  three  hundred  twenty-one. 

i:^  The  following  columns  of  figures  should  be  read  by  the  pupils  in 
classes. 


2609 

6396 

1695 

11577 

3796 

9850 

4304 

5006 

6984 

2096 

3957 

4117 

9165 

4325 

3169 

2139 

7956 

5985 

6901 

44403 

6923 

6302 

7539 

3444 

9162 

3108 

9054 

74310 

6207 

2290 

9164 

16039 

1399 

6654 

9962 

1746 

NUMERATION. 

This  is  the  right  placing  and  just  valuing  of  figures  in  any 
number.  The  following  illustrations  will  show  its  nature  and 
use. 

Proper  mode 

Characters.         Numerated.    Common  Names,  themmwm^. 


is  a  Unit.* 

Om 

one  Unit. 

2 

two  Units. 

Two 

two  Units. 

3 

three  Units. 

Three 

three  Units. 

4 

four  Units. 

Four 

four  Units. 

5 

five  Units. 

Five 

five  Units. 

6 

six  Units. 

Six 

six  Units. 

7 

seven  Units. 

Seven 

seven  Units. 

8 

eight  Units. 

Eight 

eight  Units. 

What  have  you  learned  since  you  began  the  study  of  arithmetic  1  To  read 
figures,  that  is,  tell  what  number  certam  figures  stand  for,  as  47  is  for  forty- 
seven.  How  many  figures  are  used  to  express  the  numbers  you  have  learned? 
Only  n£?ie— All  differing  in  their  form.  There  is  one  other  character  used; 
what  is  it  called  ?  The  cipher  j  it  is  of  no  value  of  itself,  but  joined  to  a  figure 
it  makes  its  value  ten  times  greater.  Can  any  number  be  expressed  by  those 
figures  and  the  cipher  ?  Yes — one  figure  by  itself  shows  its  own  real  value, 
as  7  9;  but  when  placed  together,  (thus  79,)  they  have  a  local  value,  known 
by  the  place  they  occupy,  and  determined  by  the  number  used.  When  figures 
stand  alone,  do  they  always  express  the  same  number?  They  do,  because 
they  are  of  value  in  and  of  themselves.  Name  all  the  different  numbers  that 
can  be  made  out  of  472?  Ans.  4  7  2  is  the  real  value,  472,  724,  and  247  are 
local  values.  How  many  figures  express  twelve?  Two.  Five?  One. 
T%rce  hundred  eighty?  Three.  How  many  ciphers  and  figures  in  Five 
hundred  ?  One  figure,  two  ciphers. 

•  AIS  Dnmberii  begin  with  ik  ooit  or  unite,  exotpt  10, 20,  30,  40,  SO,  60,  70, 80.  90, 100,  S:o.  The  cipher  has 
BO  value  of  itaelf :  It  show*  there  are  no  units  of  the  uitit  crdsriu  lU,  20,  &o.  If  the  iMpher  bad  BOt  been  ptaud 
tsr  tb*  side  af  1,  tbe  I  voold  k«  io  tfe«  ooit  crder. 


NUMERATION. 


9  nine  Units.  Nine  nine  Units. 

0  naught,  cipher,  or  Zero.  Naught  a  Cipher. 

10  are  no  Units  one  Ten.  Ten  one  ten. 

1 1  one  Unit  one  Ten.  Eleven  ten  and  one. 

12  two  Units  one  Ten.  Twelve  ten  and  two. 

13  are  three  Units  one  Ten.  Thirteen  ten  and  three. 

20  are  no  Units  two  Tens.  Twenty  two  tens. 

21  one  Unit  two  Tens.  Twenty-one  two  tens  &  one. 

22  two  Units  two  Tens.  Twenty-two  two  tens  &  two. 
29  nine  Units  two  Tens.  Twenty-nine  two  tens  &  nine. 
90  no  Units  nine  Tens.  Ninety  nine  tens. 
93  three  Units  nine  Tens.  Ninety-three  nine  tens  &  three. 
99  nine  Units  nine  Tens.  Ninety-nine  nine  tens  &  nine. 

100  no  U.  no  Tens  one  hun.  One  hundred       ten  tens,  &c. 


How  to  read  and  numerate  numbers. 

Rule  : — Begin  at  the  right  hand,  read  each  figure  as  if  it 
stood  alone,  naming  the  name  of  its  order  :  then  read  the  whole 
figures  in  the  number,  beginning  at  the  left  hand  and  end  with 
the  unit  figure. 

Read  and  numerate  the  following  figures  ;  232,  375,  1000, 
2100,  3238,  4376,  5867,  6735,  and  7823. 


OPERATION. 

232  two  units,  three  tens,  two  hundred.     Two  hundred  thirty- 
two. 

375  five  units,  seven  tens,  three  hundred.     Three  hundred 
$eventy-five. 

1000  no  units,  no  tens,  no  hundreds,  one  thousand.  One 
thousand. 

2100  no  units,  no  tens,  one  hundred,  two  thousand-  Two 

thousand  one  hundred. 
3238  eight  units,  three  tens,  two  hundred,  three  thousand. 

Three  thousand  two  hundred  thirty-eight. 
4376  six  units,  seven  tens,  three  hundred,  four  thousand.  Four 

thousand  three  hundred  seventy-six. 

What  is  a  unit  ?  A  number  expressing  one  whole  thing,  written  thus  1. 
Three  units  are  how  many?  Three  ones.  Five?  Five  ones.  Nine?  Nine 
ones.  One  ten  and  1  unit  are  how  many  9  Ten  and  1.  What  number  is  if? 
Eleven.  One  ten  and  five  units ?  Ten  and  five.  What  is  the  name?  I<Hf- 
teen.  What  are  six  tens  called?  SixtT/.  What  are  four  tens  called?  Forty. 
What  are  eight  tens  and  hoo  units  called?  Eighty-two.  What  are  one  hun- 
dred seven  tens  and  five  units  called  ?  One  hundred  seventy-Jive.  What  is 
three?  Three  units  or  ones.  What  thirteen?  One  ten  and  three.  What 
twenty-five  ?  Two  tens  and  five.  What  does  teen  signify?  And  ten.  What 
is  the  meaning  of  ty  ?  It  means  tens  added  to  two,  three,  four,  &c.  What 
does  fourteen  mean  ?  Four  and  ten.  Twenty  ?  Add  ten  to  two.  How  may 
these  numbers  be  read;  30,  60,  152  and  25  ? 


TABLES. 
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6867  seven  units,  six  tens,  eight  hundred,  five  thousand.  I^ve 

thousand  eight  hundred  sixty-seven. 
6735  five  units,  three  tens,  seven  hundred,  six  thousand.  Si%. 

thousand  seven  hundred  thirty-five. 
7823  three  units,  two  tens,  eight  hundred,  seven  thousand. 

Seven  thousand  eight  hundred  twenty-three. 

Illustration,  hast  Example. — The  3  [first  figure]  is  three 
units  or  ones — the  2  is  in  ten's  place,  and  is  two  tens,  or  twenty — 
the  8  is  in  hundred's  place,  and  is  eight  hundred  times  eight,  or 
eight  hundred — the  7  is  in  thousand's  place,  and  is  seven  thousand 
times  seven,  or  seven  thousand. 

1:1=  The  pupils  should  practice  numerating  and  reading  the  following 
numbers,  with  the  book  open,  till  perfectly  familiar  to  them. 

8734  6783  7342  90812  5702  6324 
6347       7832       6347       60183       2347  3726 


Jo  /  denotes  the  want  of  a  number  ;  it  also  in- 

^     m        creases  the  value  of  a  figfure  ten  fold,  when 

S  o  o 


NUMERATION  TABLES. 
No.  I. 

Note.    This  table  shows  that  a  cipher 


^  ^        placed  on  the  left  hand  of  whole  numbers. 


^  "S   M  m 

....  1  Read — One. 
•.   .  .  1  0  jRea^^— Ten. 
..100  Read — One  hundred. 
.1  0  0  0  Read — One  thousand. 
1  0  0  0  0  Read— Ten  thousand. 
1  0  0  0  0  0  Read — One  hundred  thousand. 
1  0  0  0  0  0  0  Read— One  million. 
No.  II. 

I  §  , 

J^^'  ^  Note.  Those  words  at  the  head  of  this 

^         §  Table  are  applicable  to  any  sum  or  num- 

;2  ^  S  §     w  00    ber,  and  can  readily  be  applied  to  any 
§  J3         ^  g"S  number. 
^  H:  E- H  K  Eh  U3 

....  7  Seven. 
...  8  6  Eighty-six. 
..4  3  2  Four  hundred,  thirty-two. 
.7  3  5  4  Seven  thousand,  three  hund.  fifty-four. 
8  6  2  8  3  Eighty-six  thou,  two  hun.  eighty-three. 
4  2  3  7  1  Nine  hun.  forty-two  thou,  three  hun,  71. 
5  3  3  6  4  2  5  Five  millions,  336  thousand,  425. 
2 
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TABLES. 


No.  III. 


V) 


!3 
O 


1  6 


1 

0 

3  0 
0  1 


.  1  0 

1  0  4 

0  0  1 

0  6  0 

0  5  0 

5  0  0 


Note.  This  table  is  designed  to  assist 
the  young  learner  in  writing  numbers 
where  ciphers  come  between  or  after  the 
significant  figures. 

8,  eight. 
10,  ten. 
104,  one  hundred  and  four. 
1001,  one  thousand  and  one. 
10060,  ten  thousand  and  sixty. 
130050,  one  hun.  thirty  thous.  and  50. 
1601500,  one  million  601  thous.  5  hund. 


No.  IV. 


S3  «i  w  w 

2  S  . 

S-2  2  2  »  • 

^  S  S  °  o  ^  S 
Places'-^  o<  CO     io_o c»  o 


Note.  For  the  easier  read- 
ing of  this  Table,  the  numbers 
are  divided  into  three  periods 
each,  and  placed  at  the  right 
hand  of  the  Table. 


No.  V. 

i  MilTions.   Thousands.  Units. 


1st  period. 


Ii1 

(3.) 

(4.) 
(5.) 
(6.) 
(7.) 
(8.) 


3d  period.  2d  period. 

8  9  2,  1  2  0, 

I  2  8,  3  7  4, 

8  1  0,  2  3  7, 
7  0  6.  5  2  7, 
13  1,612, 
5  2  3,101, 
1  6  3,7  2  4, 

9  7  1,381, 


I  SI  period. 


6 

3  8  7 

1  0  7 
0  2  3 
3  7  5 
0  0  8 
3  7  8 

2  4  3 


Note.  This  table  teaches 
how  to  read  large  numbers 
by  pointing  them  oflf  into  pe- 
riods of  three  figures  each. 


(it.)  Eight  hundred  ninety-two  millions,  one  hundred  twenty  tlonMnd, 
six  hundred  fourteen. 


ILLUSTRATION. 
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(2.)  One  hundred  twenty-eight  millions,  three  hundred  seventy-four 
thousand,  three  hundred  eighty-seven. 

(3.)  Three  hundred  ten  millions,  two  hundred  thirty-seven  thousand, 
one  hundred  and  seven. 

(4.)  Seven  hundred  and  six  millions,  five  hundred  twenty-seven 
thousand,  and  twenty- three. 

(5.)  One  hundred  thirty-one  millions,  six  hundred  twelve  thousand, 
three  hundred  seventy-five. 

((?.)  Five  hundred  twenty-three  millions,  one  hundred  and  one  thou- 
sand, and  eight. 

(7.)  One  hundred  sixty-three  millions,  seven  hundred  twenty-four 
thousand,  three  hundred  seventy-eight. 

(8.)  Nine  hundred  seventy-one  millions,  three  hundred  eighty-one 
thousand,  two  hundred  forty-three. 


ILLUSTRATION. 

The  first  right  hand  period  is  called  the  unit  period ;  and 
contains  the  orders  called  units,  tens  and  hundreds. 

The  second  period  is  called  the  thousand  period ;  and  con- 
tains the  orders  called  thousands,  tens  of  thousands,  and  hun- 
dreds of  thousands. 

The  third  period  is  called  the  million  period,  and  contains  the 
orders  called  millions,  tens  of  millions  and  hundreds  of  millions. 

The  following  are  the  periods  which  must  be  learned  in  succes- 
sion, beginning  with  the  highest,  as  well  as  with  the  lowest ;  thus. 


First  Period,  Unit. 
Second  Period,  Thousand. 
Third  Period,  Million. 
Fourth  Period,  Billion. 
Fifth  Period,  Trillion. 
Sixth  Period,  Quadrillion. 
Seventh  Period,  Q,uintillion. 
Eighth  Period,  Sextillion. 
What  is  the  first  period  '2 


Eighth  Period,  Sextillion. 
Seventh  Period,  Cluintillion. 
Sixth  Period,  Quadrillion. 
Fifth  Period,  Trillion, 
Fourth  Period,  Billion. 
Third  Period,  Million. 
Second  Period,  Thousand. 
First  Period,  Unit, 
the  third  ?   the  fifth  ?   the  second  ? 


the  fourth  ?    the  seventh  ?    the  sixth  ?    the  eighth  ? 

1^  Require  the  pupils  to  read  the  numbers  expressed  in  the  follow- 
ing columns,  without  recourse  to  the  preceding  tables. 


3865  7012 
4378  7605 
8723  6738 


6410 
4732 
7862 


13786 
65392 
83720 


87053  76384 
12010  68732 
23801  38630 


212783  1000101  423781237 

837437  3807302  747832876 

738206  6303209  400138723 

Eetrospective  Observations. 
Figures  have  an  absolute  and  local  value,  determined  by  the 
place  they  occupy.   No  three  figures  can  express  more  than  nine 
hundred  and  ninety-nine,  (999.) — Two  no  more  than  ninety-nine^ 
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NOTATION. 


(99.) — And  one  no  more  than  simply  nine,  (9.)  Any  sum  may  be 
expressed  by  1,  2,  3,  4,  5,  6,  7,  8  and  9,  which  are  significant 
figures,  for  they  are  expressive  of  number,  except  10,  20,  30,  40,  50, 
60,  70,  80,  90,  100,  1000,  10,000,  &c.,  which  consist  of  one  signifi- 
cant figure,  and  one  or  more  ciphers.  The  cipher  has  no  value  of 
itself;  but  when  placed  at  the  right  of  figures;  then  it  increases 
the  value  of  integers  ten  fold. 

In  arithmetical  notation,  And  means  add  a  0,  or  put  a  0  in  its 
place.  Sometimes  the  0  is  placed  after  the  next  figure,  instead  of 
before  it,  thus,  140;  130;  160,  &c.  The  and  is  then  omitted,  and  is 
read  one  hundred  forty,  &c.  A  0  is  also  placed  in  the  middle  of 
significant  figures,  to  fill  up  a  vacancy,  thus,  104  ;  706  ;  403  ;  &c,, 
then  read,  one  hundred  and  four;  seven  hundred  and  six,  &c.  In 
some  instances,  and  signifies  the  want  of  two  or  more  ciphers, 
Examples— 1001  ;  20007  ;  500008;  &c.—read  one  thousand  and 
one  ;  twentv  thousand  and  seven ;  five  hundred  thousand  and  eight. 

NOTATION. 

This  is  expressing  numbers  by  figures.  It  is  likewise  the 
right  placing  of  figures  according  to  their  value. 

There  are  four  methods  by  which  numbers  can  be  expressed 
or  written,  viz :  by  perpendicular  lines,  [I  I  I];  in  words,  [three}; 
by  the  Arabic  figures,  [3]  and  by  the  Roman  letters,  [III]. 

The  Letters  used  in  the  Roman  method  are  I,  V,  X,  L,  C,  D, 
M,  and  10. 

N.  B.  A  less  number  placed  after  a  greater,  increases  that 
number ;  if  placed  before  a  greater,  it  diminishes  it,  thus  VI  are  6 ; 
XI  are  11:  but  IV  are  4  ;  IX  are  9.  Again,  LX  are  60 ; 
CX  are  110  :  but  XL  are  40  ;  XC  are  90.  A  line  drawn  over 
a  number  increases  its  value  07ie  thousand  times,  thus ;  XX  twenty 


ROMAN  TABLE. 

Letters.         Value.  Letters.  Value. 

I  1  V  5 

II  2  VI  6 

III  3  VII  7 

IV  4  VIII  8 

What  value  does  one  figure  express  standing  alone  1  Simple.  When  two 
figures  are  used  to  express  a  number,  what  is  the  value  of  the  first  at  tnc 
right  hand?    Simple.    At  the  left?  Local. 

How  do  you  determine  the  value  of  figures  ?  By  the  place  they  occupy. 
Is  a  unit  or  one  a  number  1  It  is,  because  it  answers  the  question,  how 
many?  As  how  many  feet  are  there  in  12  inches?  One.  Do  all  numbers 
begin  with  a  unit  1  Those  with  significant  figures  do  ;  but  those  that  begin 
with  a  cipher  do  not.  What  does  a  cipher  show  ?  The  want  of  a  number. 
Give  an  example  ?  Two,  naught, — which  is  twenty.  When  does  a  cipher 
supply  a  vacancy  in  a  number  ?  When  it  is  placed  among  significant  figures ; 
as  101,  102,  103,  104,  &c. 

What  is  Numeration  ?  It  is  valuing  figures  according  to  their  location. 
Give  an  example  I  Units,  tens,  hundreds,  thousands.  At  which  hand  ia 
you  begin  to  numerate?  Eight.  At  which  to  read?  Left.  Give  an  exam 
pie  of  reading  figures !  478,  four  hundred  teventy-eighi. 
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IX 

9 

LXX 

70 

X 

10 

LXXI 

71 

XI 

11 

LXXV 

75 

XII 

12 

LXXVI 

76 

XIII 

13 

LXXVIII 

78 

XIV 

14 

LXXIX 

79 

XV 

15 

LXXX 

80 

XVI 

16 

LXXXV 

85 

XVII 

17 

LXXXIX 

89 

xvni 

18 

XC 

90 

XIX 

19 

XCIV 

94 

XX 

20 

XCVI 

96 

XXI 

21 

XCIX 

99 

XXII 

22 

C 

lop 

XXIII 

23 

CIX 

109 

XXIV 

24 

cx 

110 

XXV 

25 

CXII 

112 

XXVI 

26 

cxv 

115 

XXVIl 

27 

CXVII 

117 

XXVIII 

28 

CXIX 

119 

XXIX 

29 

cxx 

120 

XXX 

30 

cxxx 

130 

XXXI 

31 

CXL 

140 

XXXIV 

34 

CL 

150 

XXXVI 

36 

cxc 

190 

XXXIX 

39 

cc 

200 

XL 

40 

ccx 

210 

XLIV 

44 

ccc 

300 

XLVI 

46 

cccc 

400 

XLIX 

49 

D  or  10 

500 

L 

50 

DC 

600 

LI 

51 

DCC 

700 

LIV 

54 

DCCC 

800 

LVI 

56 

DCCCC 

900 

LIX 

69 

M  or  CIO 

1000 

LX 

60 

MD 

1500 

LXI 

61 

MDC 

1600 

LXV 

65 

MM 

2000 

LXIX 

69 

MDCCCXXX 

1830 

How  many  methods  have  we  of  expressing  numbers  7  Four.  By  worda, 
by  making  perpendicular  lines,  by  the  Arabic  figures,  and  by  the  Roman 
letters.  How  many  letters  are  used  to  express  numbers,  and  what  are  they  1 
The  number  is  seven,  the  letters  are  I,  V,  X,  L,  C,  D,  M.  What  if  a  less 
number  be  placed  after  a  greater  1  It  increases  the  number.  Give  an  ex- 
ample !  X  is  ten ;  if  I  be  annexe.d,  it  becomes  eleven.  If  a  lesser  number  be 
placed  before  a  greater,  what  will  be  the  result  It  will  diminish  the  larger. 
As  V  is  five,  but  prefix  I  it  is  but  four.  What  does  X  stand  for  1  1X1  XIXI 
XXV 1-  A  line  drawn  over  a  number  increases  its  value  how  much  ?  1000  timee. 
2* 
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TABLES. 


Note  to  Teachers.— lihe  Addition,  Carrying,  Multiplication,  and  Sub- 
traction tables  ought  to  be  committed  to  memory  previous  to  using  the 
slate.  The  teacher  can  best  explain  to  the  pupil  the  use  of  the  inverted 
comma  (')  fotmd  in  the  following  tables. 

ADDITION  TABLE. 


Oand  0 

is  0 

Oand  4 

are  4 

Oand  7 

are  7 

0  1 

1 

4 

0 

4 

7 

0 

7 

1  0 

1 

4 

1 

5 

7 

1 

8 

1  1 

are  2 

4 

2 

6 

7 

2 

9 

1  2 

3 

4 

3 

7 

7 

3 

I'O 

1  3 

4 

4 

4 

8 

7 

4 

I'l 

1  4 

5 

4 

5 

9 

7 

5 

1'2 

1  5 

6 

4 

6 

I'O 

7 

6 

1'3 

1  6 

7 

4 

7 

I'l 

7 

7 

1'4 

1  7 

8 

4 

8 

1'2 

7 

8 

1'5 

1  8 

9 

4 

9 

1'3 

7 

9 

1'6 

1  9 

I'O 

Oand  2 

are  2 

Oand  5 

are  5 

Oand 

8 

are  8 

2  0 

2 

5 

0 

5 

8 

0 

8 

2  2 

4 

5 

1 

6 

8 

1 

9 

2  3 

5 

5 

2 

7 

8 

2 

ro 

2  4 

6 

5 

3 

8 

8 

3 

I'l 

2  5 

7 

5 

4 

9 

8 

4 

1'2 

2  -  6 

8 

5 

5 

I'O 

8  • 

5 

1'3 

2  7 

9 

5 

6 

I'l 

8 

6 

1'4 

2  8 

I'O 

5 

7 

1'2 

8 

7 

1'5 

2  ^9 

I'l 

5 

8 

1'3 

8 

8 

1'6 

5 

9 

1'4 

8 

9 

1'7 

Oand  3 

are  3 

Oand  6 

are  6 

Oand  9 

are  9 

3  0 

3 

6 

0 

6 

9 

0 

9 

3  1 

4 

6 

1 

7 

9 

1 

I'O 

3  2 

5 

6 

2 

8 

9 

2 

ri 

3  3 

6 

6 

3 

9 

9 

3 

1*2 

3  4 

7 

6 

4 

I'O 

9 

4 

1'3 

3  5 

8 

6 

5 

I'l 

9 

5 

1'4 

3  6 

9 

6 

6 

r2 

9 

6 

I'S 

3  7 

I'O 

6 

7 

1'3 

9 

7 

1'6 

3  8 

ri 

6 

8 

r4 

9 

8 

1'7 

3  9 

1'2 

6 

9 

1'5 

9 

9 

1'8 

Questions  to  he  answered  Orallp. 


6and8?  A.  16 
8  n  9 
1  81  1  9 
8  71 
3      8?  11 


5 

15  4 


4and4'?  A.8  GandeiA.  ISSandSIA, 
1      41     5  1      61       7  1      51  6 
41     9  6      71     13  5      61  11 
81   125      61     11  7  51 
41   10  6      81      14  5  21 


10  3and  31  A..6 
1      31  4 
3      21  5 
3?  7 
11  4 


12  4 
73 
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8and4'?  A. 

'2  81 

8  91 

5  81 
8  3? 

7  8? 
4  81 

8  61 

6  81 

8  21 

9  81 
8  51 


12  4  and  11  A, 
102  41 


174 

13  9 
114 
15  8 

12  4 

14  3 
14  4 
10  7 
17  4 

13  4 


5  4and61  A.IO 
91 
61 
51 
61 
1 

61 
31 
61 
41 
31 
21 


98 
13  6 
112 

12  6 

13  7 
76 
69 

116 
10  6 
76 


15  5 
144 
115 
88 
75 
13  2 
95 
15  6 
10  5 
99 
85 


and  5  1  A. 
91 
51 
11 
51 
31 
51 
71 
5 
8 
5 

41 


8  7  and 31  A.IO 
143      61  9 


95 
63 
13  6 
83 
72 

12  3 
118 

13  3 

14  9 
93 


31  8 

41  7 

31  9 

51  8 

31  5 

91  12 


9  and9 1  A 
1  91 


18  7and71A. 
101  71 
81 
71 
11 
71 
31 
71 


12  7 
17  9 
137 

13  8 
117 

16  6 
10  7 
113 
149 
15  5 

17  7 
12  2 

15  7 

14  7 

16  4 


14  2and21A. 
21 


81 

15  2 

16  4 

8  2 
15  9 
10  2 
13  7 

9  2 
10  6 
182 
12  3 
112 

98 

12  5 

13  2 
112 


41andl 
1 


39 
51 
65 

101 

113 
91 
96 
61 
87 
31 
54 
71 

108 
71 
82 

111 


CARRYING  TABLE. 


1 

1 

21 

1 

2 

41 

1 

4 

61 

1 

6 

81 

1 

8 

2 

2 

22 

2 

2 

42 

2 

4 

62 

2 

6 

82 

2 

8 

3 

3 

23 

3 

2 

43 

3 

4 

63 

3 

6 

83 

3 

8 

4 

4 

24 

4 

2 

44 

4 

4 

64 

4 

6 

84 

4 

8 

5 

5 

25 

5 

2 

45 

5 

4 

65 

5 

6 

85 

5 

8 

6 

6 

26 

6 

2 

46 

6 

4 

66 

6 

6 

86 

6 

8 

7 

7 

27 

7 

2 

47 

7 

8 

4 

67 

7 

6 

87 

7 

8 

8 

8 

28 

8 

2 

48 

4 

68 

8 

6 

88 

8 

8 

9 

9 

29 

9 

2 

49 

9 

4 

69 

9 

6 

89 

9 

8 

10 

0 

1 

30 

0 

3 

50 

0 

5 

70 

0 

7 

90 

0 

9 

11 

1 

1 

31 

1 

3 

51 

1 

5 

71 

1 

7 

91 

9 

12 

2 

I 

32 

2 

3 

52 

2 

5 

72 

2 

7 

92 

2 

9 

13 

3 

1 

33 

3 

3 

53 

3 

5 

73 

3 

7 

93 

3 

9 

14 

4 

1 

34 

4 

3 

54 

4 

5 

74 

4 

7 

94 

4 

9 

15 

5 

1 

35 

5 

3 

55 

5 

5 

75 

5 

7 

95 

5 

9 

16 

6 

1 

36 

6 

3 

56 

6 

5 

76 

6 

7 

96 

6 

9 

17 

7 

1 

37 

7 

3 

57 

7  • 

5 

77 

7 

7 

97 

7 

9 

18 

8 

1 

38 

8 

3 

58 

8 

5 

78 

8 

7 

98 

8 

9 

19 

9 

1 

39 

9 

3 

59 

9 

5 

79 

9 

7 

99 

9 

9 

[20 

0 

2 

40 

0 

4 

60 

0 

6 

80 

0 

8 

100 

0 

10 

go 


TABLES. 


Explanation,  When  a  column  of  figures  amount  to  9  or  a  less  sum, 
set  down  that  figure.  None  to  carry  to  the  next  column.  If  a  column, 
when  added  amount  to  12,  set  down  2. 

Questions  to  be  answered  Orally. 
For  in  {See  Table.)  For  201  {See  Table.)  For  Q?-?  {See  Table.) 
Which  figure  set  down'?  For  231  {See  Table.)  For  401  (See  Table.) 
For  38 1  {See  Table.)  Which  figure  set  down  1  For  81  (See  Table.) 
For  501  (See  Table.)  For  291  (See  Table.)  Which  figure  set  down! 
For  30 1  {See  Table.)  For  60  1  (See  Table.)  For  19 1  (See  Table.) 
Which  figure  set  down  1  For  80 1  (See  Table.)  For  70 1  (See  Table.) 
For  91  (See  Tai^e.)  Which  figure  set  downl  For  6  1  {See  Table.) 
For  90 1  (See  Ta6/e.)  For  881  (S^e  Table.)  Which  figure  set  downl 
For  391  (See  TaiZe.)  For  1001  (See  ToftZe.)  For  961  (See  Table.) 
Which  figure  set  downl  For  631  (See  TaZ>Ze.)  For  101  {See  Table.) 
For  81 1  (See  Tfi^k.)   Which  figure  set  dowoi  ? 


MULTIPLICATION  TABLE. 


1 

time 

0 

are  o* 

4 

times 

0 

are  0 

7 

times 

0 

are  0 

1 

1 

1 

4 

1 

4 

7 

1 

7 

1 

2 

2 

4 

2 

8 

7 

2 

1'4 

1 

3 

3 

4 

3 

V2 

7 

3 

2'1 

1 

4 

4 

4 

4 

1'6 

7 

4 

2'8 

1 

5 

5 

4 

5 

2'0 

7 

5 

3'5 

1 

6 

6 

4 

6 

2'4 

7 

6 

4'2 

1 

7 

7 

4 

7 

2'8 

7 

7 

4'9 

1 

8 

8 

4 

8 

3'2 

7 

8 

5'6 

1 

9 

9 

4 

9 

3'6 

7 

9 

6'3 

2 

times 

0 

are  0 

5 

times 

0 

are  0 

8 

times 

0 

are  0 

2 

1 

2 

5 

1 

5 

8 

1 

8 

2 

2 

4 

5 

2 

I'O 

8 

2 

1'6 

2 

3 

6 

5 

3 

1'5 

8 

3 

2'4 

2 

4 

8 

5 

4 

2'0 

8 

4 

3'2 

2 

5 

I'O 

5 

5 

2'6 

8 

5 

4'0 

2 

6 

V2 

5 

6 

3'0 

8 

6 

4'8 

2 

7 

5 

7 

3'5 

8 

7 

5'6 

2 

8 

V6 

5 

8 

4'0 

8 

8 

6'4 

2 

9 

rs 

5 

9 

4'5 

8 

9 

7'2 

3 

times 

0 

are  0 

6 

times 

0 

are  0 

9 

times 

0 

are  0 

3 

1 

3 

6 

1 

6 

9 

1 

9 

3 

2 

6 

6 

2 

r2 

9 

2 

1'8 

3 

3 

9 

6 

3 

1'8 

9 

3 

2'7 

3 

4 

1'2 

6 

4 

2'4 

9 

4 

3'6 

3 

5 

1'5 

6 

5 

3'0 

9 

5 

4'5 

3 

6 

1'8 

6 

6 

3'6 

9 

6 

5'4 

3 

7 

2'1 

6 

7 

4'2 

9 

7 

6'3 

3 

8 

2'4 

6 

8 

4'8 

9 

8 

7'2 

3 

9 

2'7 

6 

9 

5'4 

9 

9 

8'1 

•  A  0  is  never  muUipUed  by  a  fieors.  Whan  a  0  ternuDales  i  multiplier  it  U  omitted  in  niuliiplyini',  aod 
it  joined  to  tbe  prodact. 
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are  I'O 

1 1  f  ■  1 

are  I'l 

12  times  1 

are  1'2  ! 

10  2 

2'0 

11  2 

2'2 

12 

2 

2'4 

10  3 

3'0 

1]  3 

3'3 

12 

3 

3'6 

10  4 

4'0 

11  4 

4'4 

12 

4 

4'8 

10  5 

5V 

11  5 

5'5 

12 

5 

6'0 

10  6 

6'0 

11  6 

6'6 

12 

6 

7'2 

10  7 

7'0 

11  7 

7'7 

12 

7 

8'4 

10  8 

8'0 

11  8 

8«8 

12 

8 

9'6 

10  9 

9'0 

11  9 

9'9 

12 

9 

10'8 

10  10 

lO'O 

11  10 

ll'O 

12 

10 

12'0 

10  11 

ll'O 

11  11 

12'1 

12 

11 

13'2 

10  12 

12'0 

11  12 

13'2 

12 

12 

14*4 

SUBTRACTION  TABLE. 


This  table  and  the  questions  which  follow  include  every 
principle  in  subtracting. 


0  from  0  leaves  0 

0  1  1 

1  1  0 

1  2  1 

2  2  0 
2  3  1 
2  4  2 
2  5  3 
2  6  4 
2  7  5 
2  8  6 
2        9  7 

3  from  7  leaves  4 
3         8  5 
3         9  6 

0  from  6  leaves  6 
6  6  0 
6  7  1 
6  8  2 
6        9  3 

0  from  4  leaves  4 
4        4  0 
4        5  1 
4        6  2 
4        7  3 
4        8  4 
4        9  5 

0  from  7  leaves  7 
7  7  0 
7  8  1 
7        9  2 

0  from  8  leaves  8 
8  8  0 
8        9  1 

0  from  5  leaves  5 
5         5  0 
5         6  1 
5         7  2 
5        8  3 
5        9  4 

0  from  3  leaves  3 
3  3  0 
3  4  1 
3  5  2 
3        6  3 

0  from  9  leaves  9 
9        9  0 

Obs.  When  the  figure,  in  the  Minuend,  is  less  than  the  Sub- 
trahend— unity  or  o?ie  is  prefixed  to  that  figure  when  subtracting, 
according  to  the  following  illustration. 

Suppose  7  were  to  be  taken  from  3,  what  must  be  done? 
Say,  7  from  13  leaves  6. 

Suppose  1  from  0?  say,  1  from  10  leaves  9. 

2  from  0?  say,  2  from  10  leaves  8. 

2  from  1  ?  say,  2  from  1 1  leaves  9. 


i  3  from  0  ? 

3  from  1  ? 
S  from  2  ? 

4  from  0  ? 
4  from  1  ? 
4  from  2  ? 

4  from  3  ? 

5  from  0  ? 
5  from  1  ? 
5  from  2  ? 
5  from  3  ? 

5  from  4  ? 

6  from  0  ? 
6  from  1  ? 
6  from  2? 
6  from  3? 
6  from  4  ? 

6  from  5  ? 

7  from  0  ? 
7  from  1  ? 
7  from  2? 
7  from  3  ? 
7  from  4  ? 
7  from  5  ? 

7  from  6  ? 

8  from  0  ? 
8  from  1  ? 
8  from  2  ? 
8  from  3  ? 
8  from  4  ? 
8  from  5  ? 
8  from  6  ? 

8  from  7  ? 

9  from  0 1 
9  from  1  ? 
9  from  2  ? 
9  from  3  ? 
9  from  4? 
9  from  5  ? 
9  from  6  ? 
9  from  7  ? 
9  from  8  ? 


TABLES. 

say,  3  from 
say,  3  from 
say,  3  from 
say,  4  from 
say,  4  from 
say,  4  from 
say,  4  from 
say,  5  from 
say,  5  from 
say,  5  from 
say,  5  from 
say,  5  from 
say,  6  from 
say,  6  from 
say,  6  from 
say,  6  from 
say,  6  from 
say,  6  from 
say,  7  from 
say,  7  from 
say,  7  from 
say,  7  from 
say,  7  from 
say,  7  from 
say,  7  from 
say,  8  from 
say,  8  from 
say,  8  from 
say,  8  from 
say,  8  from 
say,  8  from 
say,  8  from 
say,  8  from 
say,  9  from 
say,  9  from 
say,  9  from 
say,  9  from 
say,  9  from 
say,  9  from 
say,  9  from 
say,  9  from 
say,  9  from 


0  leaves  7. 

1  leaves  8. 

2  leaves  9. 

0  leaves  6. 

1  leaves  7. 

2  leaves  8. 

3  leaves  9. 

0  leaves  5. 

1  leaves  6. 

2  leaves  7. 

3  leaves  8. 

4  leaves  9. 

0  leaves  4. 

1  leaves  5. 

2  leaves  6. 

3  leaves  7. 

4  leaves  8. 

5  leaves  9. 

0  leaves  3 

1  leaves  4 

2  leaves  5 

3  leaves  6 

4  leaves  7 

5  leaves  8. 

6  leaves  9. 

0  leaves  2. 

1  leaves  3. 

2  leaves  4. 

3  leaves  5. 

4  leaves  6. 

5  leaves  7. 

6  leaves  8. 

7  leaves  9. 

0  leaves  1. 

1  leaves  2. 

2  leaves  3. 

3  leaves  4» 

4  leaves  5. 

5  leaves  6. 

6  leaves  7. 

7  leaves  8. 

8  leaves  9. 
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Questions  to  be  answered  Orally. 


1 

3  from  101 

A.  7 

8  from  8  1  ^.  0 

1  from  8 1^,  7 

9  91 

0 

3 

4  1 

1 

8 

101 

2 

1 

101  9 

9            11  "2 

2 

3 

11 1 

g 

8 

9 1 

1 

1 

91  8 

9         13  i 

4 

3 

6 

3 

8 

1  /  t 

9 

1 

11  o 

9  181 

9 

3 

121 

9 

8 

111 

3 

1 

31  3 

9  141 

5 

3 

71 

4 

8 

161 

g 

} 

41  3 

9  121 

3 

3 

91 

6 

8 

121 

4 

61  5 

9  151 

6 

3 

51 

2 

8 

141 

g 

11  0 

9  161 

7 

3 

81 

5 

8 

131 

5 

1 

2  7  1 

9  171 

8 

3 

31 

0 

8 

151 

7 

1 

51  4 

4  from  91^. 

5 

7  from  161  A.  9 

2  from  101  A. 

8 

5 

5  1  j1.  0 

4          7  7 

3 

7 

71 

0 

2 

21 

0 

5 

141  9 

4  41 

Q 

7 

101 

3 

2 

31 

5 

101  5 

4         10 1 

g 

81 

1 

2 

11 1 

9 

5 

121  7 

4  131 

9 

7 

131 

6 

2 

91 

7 

5 

81  3 

4  121 

8 

7 

91 

2 

2 

71 

5 

5 

111  6 

4  81 

4 

7 

111 

4 

2 

51 

3 

5 

61  1 

4  51 

7 

121 

5 

2 

81 

6 

5 

9  1  4 

4  61 

2 

7 

151 

8 

2 

41 

2 

5 

71  2 

4  111 

7 

7 

141 

7 

2 

61 

4 

5 

131  8 

6  from  7 1  4. 

1 

6  from  15 1  ^.  9 

6  from  8 1  A. 

2 

6  from  121  A.  6 

6  91 

3 

6 

141 

8 

6 

61 

0 

6 

131  7 

6  101 

4 

6 

111 

5 

10 

101 

0 

DIVISION  TABLE. 

Obs.  New  beginners  are  troubled  and  puzzled  to  find  how  many 
times  the  GLuotient  figure  is  contained  in  the  Dividend.  This  table 
together  with  the  explanations  in  the  Rule  of  Division  at  §  27,  will 
entirely  obviate  the  difficulty* 


in 

time. 

rem. 

I 

n  time. 

rem. 

time,  rem 

2 

2 

1 

2 

19 

9 

1 

3 

19 

6 

1* 

2 

3 

1 

1* 

3 

3 

1 

3 

20 

6 

2 

2 

4 

2 

3 

4 

i 

3 

21 

7 

2 

5 

2 

1 

3 

5 

1 

2 

3 

22 

7 

1 

2 

6 

3 

3 

6 

2 

3 

23 

7 

2 

2 

7 

3 

1 

3 

7 

2 

1 

3 

24 

8 

2 

8 

4 

3 

8 

2 

2 

3 

25 

8 

1 

2 

9 

4 

1 

3 

9 

3 

3 

26 

8 

2 

2 

10 

5 

3 

10 

3 

1 

3 

27 

9 

2 

U 

5 

1 

3 

11 

3 

2 

3 

28 

9 

1 

2 

12 

6 

3 

12 

4 

3 

29 

9 

2 

2 

13 

6 

1 

3 

13 

4 

1 

4 

4 

1 

2 

14 

7 

3 

14 

4 

2 

4 

5 

1 

1 

2 

15 

7 

1 

3 

15 

5 

4 

6 

1 

2 

2 

16 

8 

3 

16 

5 

1 

4 

7 

1 

3 

2 

17 

8 

1 

■  3 

17 

5 

2 

4 

8 

2 

2 

18 

9 

3 

18 

6 

4 

9 

2 

Which  bring  down  and  join  to  the  Diridual. 
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DIVISION  TABLE,  CONTINUED. 


in  time. 

w  time. 

A 

1 

1  A 

o  o* 
2  Z 

c 
u 

1  Q 

ly 

Q 

o 

A* 

1  Q 

ly 

Q 
O 

1* 

A 

1 

1  t 
1  1 

2  o 

on 

ZK) 

A 
4 

5 

on 

Z\J 

q 
o 

O 

M 

A 

12 

3 

5 

O  1 

Zi 

4 

I 

5 

O  1 

Q 

o 

Q 
o 

A 

■* 

13 

o  1 
6  1 

1/ 

OO 

ZZ 

4 

2 

5 

OO 
ZZ 

Q 

o 

A 

1  A 

14 

Q  O 

K 

U 

OQ 

4 

Q 
O 

5 

OQ 
-60 

Q 

o 

A 

15 

O  Q 
o  o 

K 
O 

O/l 
^4 

4 

4 

O/l 
/44 

4 

A 

lb 

4 

0 

oc 

K 

o 

5 

zo 

A 
4 

1 

A 

1  "7 
1  / 

A  1 

4  1 

0 

OA 
ZK) 

D 

6 

OA 
,40 

4 

o 

A 
t 

1  O 
10 

/»  0 
4  /I 

C 
t-» 

Zi 

o 

2 

5 

97 
Zi 

A 
4 

3 

A 

1  n 

ly 

4  o 

e 

£» 

OQ 
/60 

o 

3 

OQ 

A 
4 

4 

A 

OA 

O 

C 

o 

OQ 

o 

4 

OQ 

^y 

4 

4 

O  1 

0  1 

5 

Qft 

oU 

D 

5 

Qn 
ou 

K 

O 

4 

oo 

K  O 

<J 

Q  1 

D 

1 

6 

Q  1 

ol 

c 
O 

] 

A 
t 

O  O 

K 
O 

QO 
oZ 

0 

9 

id 

A 

u 

QO 

dZ 

0 

O 

4 

OA 

D 

5 

QQ 
OO 

c 
0 

■  3 

QQ 
OO 

c 
O 

3 

4 

otr 

D  1 

tj 

Q/1 

o4 

D 

4 

5 

Q/1 
04 

O 

4 

4 

ZO 

cx  o 

O 

Q  K 

ob 

/ 

u 

Qt; 
OO 

K 

o 

C 

w» 

A 

t 

CX  Q 

o  o 

K 
O 

QA 

/ 

1 

fi 
u 

QA 
OO 

C 
D 

4 

OQ 
4(5 

5 

Q7 

1 

2 

6 

Q7 
O  / 

O 

1 

4 

OQ 

zy 

5 

QQ 
OO 

"7 

3 

5 

QQ 
oO 

ft 
O 

2 

4 

on 

5 

QQ 
OV 

/ 

4 

6 

QQ 

oy 

0 

3 

4. 

<3  1 
o  1 

5 

4U 

Q 

O 

fi 
u 

ACi 
4U 

0 

4 

4 

QO 

Q 

o 

5 

4  1 

Q 

O 

6 

41 

c 
D 

4 

QO 
DO 

Q  1 

o  1 

5 

/to 

4-4 

Q 
O 

2 

fi 

A  O 

4,4 

7 

4. 

O  /( 

o4 

Q  O 

5 

A  Q 
4o 

Q 

3 

fi 
u 

A  O 

4o 

i 

1 

A 
** 

Q  K 
OO 

o  o 

5 

44 

O 
O 

4 

fi 
u 

A  A 
44 

/ 

o 

,4 

OO 

y 

5 

A  K 
40 

Q 

y 

g 

A  C 

4o 

•7 

7 

o 

61 

5 

A  R 
4D 

Q 

y 

fi 
u 

A  A 

40 

7 

7 

A 
4 

A 

QQ 
DO 

Q  0 

y 

5 

A7 
4/ 

Q 

y 

2 

fi 

A  7 
4/ 

/ 

0 

4 

y  o 

5 

/( Q 
4o 

Q 

y 

3 

fi 

A  Q 
4o 

Q 

o 

c 

5 

1 
1 

5 

AQ 

4y 

y^ 

4 

fi 

4y 

Q 

o 

1 
1 

K 

D 

1  1 
1  1 

6 

O 

fi 

KQ 

Q 

Q 

w 

1 

1  o 
1  z 

6 

4 

1 
1 

1 

5 

e  1 

ol 

Q 

o 

Q 
a> 

u 

Q 

o 

1  o 

6 

Q 

O 

1 
1 

2 

g 

KO 
O/i 

Q 

o 

4. 

O 

Q 

1  4 

Q 

1 

3 

fi 
u 

KQ 
OO 

Q 
O 

K 

o 

«? 

o 

6 

1 

4 

5 

K/l 

o4 

Q 

y 

C 

1  1 

1 1 

O  1 

5 

1 1 

1 
1 

5 

5 

KC 

OO 

y 

1 

I 

c 
o 

1  o 

o  o 

1  o 
iZ 

o 
Z 

fi 

CA 

oO 

y 

Q 

o 

O  Q 
Z  o 

5 

1  Q 

o 
z 

fi 
u 

K7 

y 

o 

c 

o 

1 4 

O  A 
Z  4 

5 

1  A 

9 

2 

fi 

OO 

Q 

y 

A 

t 

5 

15 

3 

6 

15 

2 

3 

6 

69 

9 

5 

5 

16 

3  1 

6 

16 

2 

4 

7 

7 

1 

5 

17 

3  2 

6 

17 

2 

5 

7 

8 

1 

1 

9 

18 

3  3 

6 

18 

3 

< 

9 

1 

2 

♦  Which  bring  down  and  join  to  the  Dividual. 


rem. 

3* 

4 

5 

6 

1 
2 
3 
4 
5 
6 

1 
2 
3 
4 
5 
6 

1 
2 
3 
4 
5 
6 

1 
2 
3 
4 
5 
6 

1 
2 

3 
4 
5 
6 

1 

2 
3 
4 

dch  b; 
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TABLE,  CONTtNUED. 

in  time.  rem.      in    time.  rem. 


7 

54 

7 

5* 

8 

36 

4 

4* 

7 

55 

7 

6 

8 

37 

4 

5 

7 

56 

8 

8 

38 

4 

6 

7 

57 

8 

1 

8 

39 

4 

7 

7 

58 

8 

2 

8 

40 

5 

7 

59 

8 

3 

8 

41 

5 

1 

7 

60 

8 

4 

8 

42 

5 

2 

7 

61 

8 

5 

8 

43 

5 

3 

7 

62 

8 

6 

8 

44 

5 

4 

7 

63 

9 

8 

45 

5 

5 

7 

64 

9 

1 

8 

46 

5 

6 

7 

65 

9 

2 

8 

47 

5 

7 

7 

66 

9 

3 

8 

48 

6 

7 

67 

9 

4 

8 

49 

6 

1 

7 

-68 

9 

5 

8 

50 

6 

2 

7 

69 

9 

6 

8 

51 

6 

3 

8 

8 

1 

8 

52 

6 

4 

8 

9 

1 

1 

8 

53 

6 

5 

8 

10 

1 

2 

8 

54 

6 

6 

8 

11 

1 

3 

8 

55 

6 

7 

8 

12 

1 

4 
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70 

8 

6 

8 

27 

3 
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71 

8 

7 

8 
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72 

9 

8 
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5 

8 

73 

9 

1 

8 

30 

3 

6 

8 

74 

9 

2 

8 

31 

3 

7 

8 

75 

9 

3 

8 

32 

4 

8 

76 

9 

4 

8 

33 

4 

1 

8 

77 

9 

5 

8 

34 

4 

2 

8 

78 

9 

6 

8 

35 

4 

3 

8 

79 

9 

7 

ig  down  and  join  to  the  Dividual. 
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DIVISION  TABLE,  CONTINUED. 
in    time.  rem.      in   time.  rem.      in    time,  rem. 


9 

q 

1 
1 

q 

OvJ 

A 
t 

q 

uo 

7 

9 

1* 

q 

o  / 

A 
t 

1* 

Q 

fi4 

7 

1* 

9 

1  1 

J 

9 

q 

oo 

A 
t 

9 

Ai 

q 

7 

£1 

9 

19 

1 
I 

Q 
O 

q 

^q 

A 

t 

q 

66 

7 
1 

Q 
t> 

9 

1^ 

I 

4. 

q 
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t 

A 
t 

q 

fi7 

7 

4. 

9 
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I 
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t 
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9 

15 
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q 
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t 
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t 

7 

Q 

70 

7 

9 

17 

I 
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9 
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71 
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9 

18 

2 
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9 

72 
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X 
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47 
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9 

83 

9 

2 

9 

30 

3 

3 

9 

57 
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9 

84 

9 

3 

9 

31 

3 

4 

9 
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9 

85 

9 

4 

9 
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5 

9 

59 
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5 

9 

86 

9 
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9 
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6 
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9 
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Obs.  Pupils  should  be  required  to  add  by  calculation,  and  not  by 
counting,  as  young  scholars  are  very  apt  to  do.  If  a  teacher  -will  but  be 
thorough,  at  the  commencement,  in  these  respects,  much  time  and  labor 
"will  be  saved. 

Add  3  2  7  3  1  4  5  and  6  together  without  counting  or  ma- 
king marks  for  the  figures  or  their  amount. 

Method — 3  to  2  are  5 ;  7  are  12  ;  3  are  15  ;  1  are  16  ;  4  are 
20  ;  5  are  25  ;  and  6  are  31 — The  amount. 

H^The  following  figures  are  to  be  added  by  the  pupil,  in  the  manner 
just  described ;  having  the  book  open  at  recitation. 

Add  7  3  4  6  5  2  and  8  together.  Amt.  35 

Add  8  9  3  4  7  3  and  5  together.  Amt.  39 

Add  9  3  7  8  6  5  and  7  together.  Amt.  45 

Add  7  5  8  6  2  4  and  3  together.  Amt.  35 

Add  6  8  7  4  5  9  and  5  together.  Amt.  44 

Add  3  4  5  6  9  2  and  7  together.  Amt.  36 

Add  6  1  8  3  4  5  and  3  together.  Amt.  30 
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Add  3  4  r  9  i  3  and  7  together.  Amt.  34 

i  Add  7  . 3  2  1  8  7  and  1  together.  Amt.  29 

Add  9  8  7  6  5  and  7  together.  Amt.  42 

Add  1  9  7  8  6  and  4  together.  Amt.  35 

Obs.  Pupils,  before  they  commence  Addition,  should  practice  writing 
figures  on  the  slate,  till  they  be  able  to  place  them  in  straight  lines,  both 
perpendicular  and  horizontal,  as  in  the  following  examples. 

^2345(^         ^2345(^  ^2S45(^ 


^0^234 

^  234S^ 
7^po/ 2 
345(^7^ 


7<9^0i/  2 
34S^7<9 
pO^  23  4 
5^7<9pO 
^  234Sd' 
7<9pOi/  2 

34S^7^ 


7<spoy  2 

3  45^76' 
pO^  23  4 
5()7<^pO 
^  2  34S(f' 

7<9po^  2 

345^7  <9 


|3°The  foUowiii-g  lessons  are  intended  to  exercise  the  learner  in  ex- 
pressing the  value  of  numbers  by  Arabic  figures. 

Rule:— Write  the  unit  figure  first,  being  on  the  right  hand  ; 
then  tens,  then  hundreds,  according  to  the  Numeration  Table. 
When  there  is  an  and  in  the  sum  put  a  Cipher,  as  explained 
in  the  3d  Numeration  Table. 

LESSON  I. 

Ninety-five.  One  hundred.  Two  hundred  and  five.  Eight 
hundred  twenty-seven.  Six  hundred  and  eight.  Nine  hun- 
dred forty-six.  Seven  hundred  and  seven.  One  hundred  nine- 
teen. Two  hundred  and  one.  Four  hundred  and  nine.  Two 
hundred  and  seven.  Nine  hundred  and  eight.  Nine  hundred 
eighty.    Three  hundred  and  six. 

LESSON  II. 

One  thousand.  One  thousand  and  seven.  Three  thousand 
and  twenty-one.  Four  thousand  and  nine.  Three  thousand 
one  hundred.  Six  thousand  five  hundred  nineteen.  Three 
thousand  one  hundred  and  one.  Six  thousand  eight  hundred 
and  ten.  Seven  thousand  nine  hundred  and  fourteen.  Thirteen 
thousand.  Eleven  thousand  and  one.  Ten  thousand  and  eight. 
Nine  thousand  and  seven.    Thirty  thousand. 

LESSON  III. 

Three  units  four  tens  ;  two  units  six  tens  ;  three  units  nine 
tens  ;  ten  and  four  ;  ten  and  five  ;  one  ten  and  eight  units ;  two 
lens  and  nine  units  ;  four  tens  and  six  units  ;  five  tens  and  three 
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units  ;  two  tens  and  one ;  five  tens  and  two  ;  eight  tens  and  eight 
units ;  seven  tens  and  four  units  ;  three  tens  and  five  ;  four  tens 
and  five ;  ten  tens  ;  ten  tens  and  one  unit ;  eight  tens ;  five  tens  ; 
six  tens  ;  four  tens  ;  three  tens  ;  two  tens,  &c. 

QUESTIONS  ON  NUMERATION. 

1.  What  is  the  first  thing  to  be  learned  in  arithmetic'?  To  read  the 
figures.  What  is  a  figure"?  It  represents  a  number.  What  is  num- 
ber 1  A  collection  of  units.  What  is  a  unit  1  It  represents  one  thing 
of  any  kind,  and  is  the  origin  of  all  numbers.  What  are  the  figures  1, 
Q,  3,  4,  to  9  called "?  Digits.  What  does  that  meanl  It  is  from  the 
Latin  digitus,  which  means  fingers.  [See  Art.  9.  Part  II.]  Who  made 
the  nine  digits  1  The  Indians ;  and  the  Arabs  introduced  them  into 
Europe ;  the  Moors  into  Spain,  and  John  of  Basingstoke  into  England, 
about  700  years  ago.  Can  all  numbers  be  expressed  by  the  nine  digits  1 
Not  without  using  the  cipher,  which  is  a  character.  What  is  the  use 
of  the  cipher'?  It  denotes  the  absence  of  a  number:  it  supplies  a 
vacancy :  it  fills  a  place  where  no  value  is  to  be  expressed :  it  serves  to 
bring  figures  into  their  proper  place :  to  supply  the  place  of  a  single 
character  for  ten;  and  placed  at  the  right  of  figures  it  increases  the 
value  ten  times.  Why  is  the  cipher  of  no  value  1  Because  it  is  of  no 
value  in  numeration :  in  addition :  in  subtraction :  in  multiplication  or 
division — if  added  to  or  subtracted  from  any  number  it  neither  in- 
creases or  lessens  the  sum. 

3.  What  are  cardinal  numbers'?  Those  that  show  the  order  ot 
things.  Name  them !  1,2,  3,  4,  5,  6,  &c.  What  are  ordinal  numbers  1 
Such  as  show  the  order  of  things.  Which  are  they  1  First,  secondly, 
thirdly,  fourthly,  lastly,  &c.  What  are  even  numbers  "?  Such  as  can  be 
divided  by  3,  without  a  remainder.  Name  them !  4,  8,  13,  16.  What 
are  odd  numbers  1  Such  as  have  a  remainder,  if  divided  by  2.  What 
are  they  1  Ans.  5,  7,  9,  13.  What  are  prime  numbers  1  Such  as  are 
divisible  only  by  one ;  they  are  3,  11,  17.  What  are  perfect  numbers  1 
Those  that  are  equal  to  their  aliquot  parts.  Three  of  them  are  6,  28, 
496.  There  are  only  7  others  that  are  known  at  present.  What  are ' 
whole  num^bers  1  Such  as  represent  an  entire  thing,  4,  6.  What  are 
abstract  numbers '?  Those  that  relate  only  to  numerical  value,  as  7  is 
for  the  number  seven.  What  are  concrete  numbers  1  They  are  figures 
which  stand  for  the  sum  or  number  of  persons,  beasts,  or  things  spoken 
of.  Give  an  example  !  5  men ;  3  oxen ;  8  trees.  What  are  broken 
numbers  1  Those  that  represent  less  than  the  whole.  Name  them  ! 
Half,  a  third,  one-fifth,  &c. 

3.  What  is  the  first  place  in  numeration  called "?  Units.  The 
second  1  Third  1  Fourth  "?  How  are  figures  to  be  valued  1  Accord- 
ing to  their  distance  from  the  place  of  units.  Can  such  value  arise  by 
ciphers  1  Yes,  if  they  be  annexed  to  figures,  as  six  naught  (60)— the  6 
is  removed  from  unit's  to  ten's  place  by  having  the  0  annexed  to  it. 
What  is  the  use  of  numeration "?  It  gives  names  to  figures,  that  we 
may  read  them.  Illustrate  it  by  an  example !  Do  ciphers  prefixed  to 
a  whole  number  affect  the  value  1  They  do  not.  Ought  any  whole 
number  to  begin  with  a  cipher "?   No.    Why"?   How  many  words  are 


Rmiarks.— When  you  can  read,  numerate,  and  write  numbers,  you  then 
understand  Numeration  and  Notation.  The  next  step  is  Addition,  which  is 
plitting  numbers  or  quantities  together  to  find  their  total  sum. 

What  is  notation  7  Writing  figures  for  words.  At  which  hand  do  you 
begin  to  write  figures  7  Right.  Give  an  example  !  When  I  put  down  on  the 
slate  three,  four,  seven,  I  then  write,  or  express  numbers  in  figures  (347.) 


QUESTIONS  ON  NUMERATION. 


29 


tkere  used  in  numeration  1  Thirty-five.  Name  them!  One,  two,  three, 
four,  five,  &c.  to  twenty  ;  then  twenty,  thirty,  forty,  fifty,  sixty,  &c.  to  one 
hundred ;  then  thoitsand,  million,  billion,  trillion,  quadrillion,  quintil- 
lion,  sextillion. 

4.  In  what  proportion  do  numbers  increase  from  unit's  place  towards 
the  left  hand  ?  In  ten  fold  proportion.  Why  is  the  Numeration  Table 
made  to  consist  of  tioelve  places  of  figures  rather  than  any  other  1  Be- 
cause they  make  4  even  periods.  What  is  meant  by  a  period  1  A  num- 
ber expressed  by  three  figures,  of  which  the  right  hand  one  signifies  so 
many  units,  the  second  so  many  tens,  the  third,  so  many  hundreds,  &c. 
Why  are  three  figures  called  a  period  1  Because,  if  the  number  be  in- 
creased above  three  places,  there  is  still  the  same  periodical  return  of 
value  ;  every  third  figure  to  the  left  will  always  be  hundreds,  if  ever  so 
far  extended. 

5.  How  many  methods  of  numeration  are  there  %  Two,  the  English 
and  French.  In  what  do  they  difier  %  The  English  divide  the  periods 
into  six  figures ;  the  French  into  three.  Which  method  is  practiced '? 
The  French.  Why  Because  it  is  both  convenient  and  common. 
Give  an  example  of  both  methods  !  What  is  meant  by  the  Radix  of  a 
system  The  number  by  which  we  reckon.  What  is  the  radix  of  the 
decimal  notation  ?   Ans.  Ten. 
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CHAPTER  I. 


§  1 .  The  first  primary  principle  in  Arithmetic  is 


ADDITION. 


It  is  the  method  of  putting  together  two  or  more  numbers  in 
order  to  find  the  whole  amount,  or  total  sum  of  several  numbers. 
This  rule  may  have  a  few  or  many  given  numbers,  which  are 
to  be  brought  into  one  sum  of  a  like  denomination.  Addition  is 
of  one  denomination,  when  the  numbers  are  all  Dollars,  Cents, 
Mills,  Acres  or  Yards. 

Ex.    Add  11123423138351  and  83543516451442  together. 

OPERATION-  EXPLANATION. 

11123423138351  To  find  the  answer  or  amount  of  the 
83543516451442    numbers  here  given  to  be  added. 

94666939589793 

Rule. — Begin  at  figure  2,  the  unit  column,  and  say,  2  and  1  are 
3,  which  set  down  directly  under  2 ;  proceed  to  the  next  column  ; 
say,  4  and  5  are  9,  (9*)  ;  then  go  to  the  next,  and  say,  4  and  3  are 
7,  (7)  ;  then  go  to  the  next,  say,  1  and  8  are  9,  (9)  ;  then  go  on  to  the 
next  column,  say,  5  and  3  are  8,  which  set  down  directly  under  the 
column  added ;  for  this  must  always  be  done.  Finish  the  opera- 
tion as  commenced. 

The  operation  as  now  performed  is  finding  the  sum  of  several 
numbers. 

Obs.  Always  begin  to  add  at  the  foot  of  the  column  on  the  right 
hand,  and  proceed  to  the  left,  till  all  the  columns  are  added. 


Exercises  for  the  Slate. 


1. 


2. 

43265431287654 
31721558711244 
74986989998898 


87235284232218 
11643713654371 
98878997886589 


3. 

12322341321153 
34254125437612 
46576466758765 


4. 

712123712368 

127836274310t 

839959986678 


*  The  figures  included  in  the  ( )  must  be  set  down  in  the  operation, 
t  A  0  is  not  mentioned  in  adding. 
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r        5.  6. 

•     231578235  0321251^12622 

623301210  7132101121101 

124110124  7453352333723 
978989569 

Questions  to  be  answered  by  the  pupils  in  classes. 

Wiat  is  the  first  rule  in  Arithmetic  1  Addition.  How  are  the  figures 
placed  as  to  value  1  Units  first ;  tens  next ;  hundreds  next ;  and  so  on  to  mil- 
lions. How  many  columns  of  figures  may  there  be  in  an  addition  sum  7 
From  two  to  any  number  possible. 

How  are  figures  in  Addition  generally  placed  1  One  above  the  other  in 
columns.  Does  it  make  any  material  diiference  whether  the  greater  or  lesser 
figures  be  placed  first  or  last  7  It  does  not ;  because  7  and  9  are  16 — so  are 
9  and  7.  At  which  hand  do  you  begin  to  add  7  On  the  right,  at  the  foot  of 
the  column.   Why  1   Because  units  must  first  be  added. 

^  2.  In  the  foregoing  examples  (§1)  no  single  column 
amounted  to  more  than  nine :  but  in  this  ^,  the  principle  of 
carrying  for  ten,  will  be  introduced  and  explained. 

EXAMPLE.  EXPLANATION. 

38976482  To  find  the  sum  total  of  the  numbers  here 
91214509    given  to  be  added. 

*130190991 

Rule. — Begin  at  the  unit  figure  9,  and  say,  9  and  2  are  11 ;  set  down 
1 :  one  to  carry,  which  added  to  8  make  9,  set  down  9  under  0:  none 
to  carry ;  then  say,  5  and  4  are  9,  (9) :  none  to  carry  ;  then  say,  4  and 
6  are  10,  (0)  :  1  to  carry,  which  added  to  1  make  2  and  7  are  9,  (9) : 
none  to  carry;  now  say,  2  and  9  make  11,  (1):  1  to  carry,  which 
added  to  1  make  2,  and  8  are  10,  (0) :  1  to  carry,  which  added  to  9 
make  10,  and  3  are  13,  which  set  down.  The  operation  is  now 
performed. 

Obs.  The  adding  of  one  to  the  next  column,  when  the  figures 
amount  to  over  9,  (as  in  the  foregoing  example)  is  carrying  one  for 
every  ten. 

Note.  The  above  operation  and  its  explanation  virtually  illustrate® 
the  whole  principle  of  Addition. 

Exercises  for  the  Slate. 
1.  2.  3. 

456789134523  486734251821  8768345*2183 
614121715497       837161737298  45321245621 

1070910850020  1323895989119  133004697804 

4.  5.  6. 

93453281561  5873582733425  97384384978 

12315728238  6724329714780  78476975612 

27234213242  1372182348278  57194367598 

133003223041  13970094796483  233055728188 

i:^  Questions  to  be  answered  by  the  pupils  in  classes. 

How  many  are  5  and  3  7   Eight.   Why  7   Because  the  figure^se  (5)  is 


*  Set  down  the  whole  amount  of  the  last  column  on  the  left  hand. 
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nve  units  or  ones,  [11111]  and  three  (3)  for  three  units  or  ones,  [111];  which 
brought  into  one  sum  is  equal  to  eight  ones,  [11111111]  written  tnus.'8. 

When  a  column  of  figures  amount  to  9  or  a  less  sum,  what  figure  must  be 
set  down  ?  That  figure.  How  many  to  carry  to  the  next  column  7  None. 
Why  ?  For  the  column  does  not  amount  to  any  tens.  It  takes  ten  ones  or 
units  to  make  one  10.  Suppose  a  column,  when  added  amounts  to  12 ;  what 
must  be  set  down  1  2.  W^hy  ?  Because  there  are  two  units  and  one  ten  in 
12.  How  many  must  be  carried  or  added  to  the  first  figure  of  the  next 
column?  1.  Why?  Because  the  one  stands  in  tens' place,  and  must  be 
located  in  that  denomination ;  Ten  in  units'  place  make  one  in  tens'  place ; 
and  ten  tens  make  one  in  the  place  of  hundreds. 

How  many  units  and  tens  in  16  integers?  Six  units  and  one  ten.  Why? 
Because  6  occupies  the  first  place  in  numeration.  And  because  the  1  stands 
in  tens'  place,  or  the  second  place  of  numerical  notation. 

Why  do  you  carry  one  for  every  ten  ?  Because  numbers  increase  in  a  ten- 
fold proportion  ;  and  because  10,  in  an  inferior  column,  is  just  equal  to  one 
in  a  superior  column. 

^  3.  Let  tlie  pupil  proceed  to  the  performance  of  tlie  follow- 
ing operations.  The  answers  are  given  in  the  Keyf  which 
ought  not  to  be  consulted  by  the  pupil  till  an  answer  shall  have 
been  obtained. 

1.  2.  3. 

46797654  43786524  89756898 

97383637  98372857  93598637 

43654219  63724365  14637481 

37418374  74285231  72343332 

f;^  The  pupil  may  write  down  in  figures  the  following  sums,  and 
find  their  amount. 

1.  Add  Four  thousand  three  hundred  fifty-four — Two  hun- 
dred sixty-three — Nine  hundred  twenty-one,  and  sixty-eight, 
together.    Ans.  Five  thousand  six  hundred  and  six. 

2.  Find  the  amount  of  Nine  hundred  twenty-six — Six  thou- 
sand four  hundred  sixty-three ;  and  One  hundred  sixty-nine. 
Ans.  Seven  thousand  five  hundred  fifty-eight. 

3.  How  do  you  set  down  and  add  eleven  thousand,  eleven 
hundred,  eleven?  Ans.  12111 

4.  How  do  you  write  fourteen  thousand,  fourteen  hundred, 
fourteen,  and  add  it?  Ans.  15414 


DEFINITION  OF  TERMS  IN  ADDITION. 

A  definition  is  an  explanation  of  what  is  meant  by  any  word 
or  phrase. 

It  is  essential  to  a  complete  definition,  that  it  perfectly  dis 
tinguishes  the  thing  defined  from  every  thing  else. 

Addition,  the  bringing  of  numbers  or  quantities  together  to 
find  their  amount. 

Amount,  the  sum  total  of  two  or  more  numbers,  brought  into 
one. 

Answer ,  the  sum  total  of  numbers,  the  result  of  an  operation. 
*  Page  230. 
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Carry,  the  adding  of  one  denomination  to  another  according 
to  its  ratio. 

Column,  a  perpendicular  line  of  figures.  A  line  is  the  dis- 
tance between  two  points,  and  has.  length  only. 

Row,  a  number  of  figures  ranged  in  a  right  line. 

Figure.,  the  representation  of  one  or  more  units. 

Unit,  the  least  part  of  a  whole,  number. 

Number,  a  mukitude  of  units  or  ones. 

Adding,  the  act  of  putting  numbers  together. 

The  Rule  for  performing  operations  in  Addition  may  be 
given  thus : 

1.  Begin  at  the  right  hand  column,  and  add  together, 
upward,  all  the  figures  in  it,  and  place  the  amount,  if  less  than 
ten,  under  that  column. 

2.  If  the  amount  be  just  ten,  place  a  cipher  there,  and  carry 
one -to  the  next  left  hand  column. 

3.  If  more  than  ten,  or  two  or  more  even  tens,  set  down  all 
there  is  over,  and  carry  one  for  each  even  ten  to  the  next  left 
hand  column. 

4.  Proceed  in  this  way  through  all  the  columns,  and  set 
down  the  full  amount  under  the  left  hand  column. 

^  4.  The  design  of  the  following  examples  is  to  discover 
whether  the  pupil  has  been  thorough  in  the  solutions  of  previous 
questions,  and  to  prevent  him  from  transcribing  the  answers, 

Find  the  sum  of  these  two  numbers,  viz : 


873687 
243787 
879634 

1997108 
total  amount. 


475837 
and  632868 
678371 

1787076.  Now  add  their  sum  into  one 
C  1997108 
OPERATION.  <  1787076 

ST^im  Amount. 


In  like  manner  perform  the  following 

EXAMPLES. 
1.  2.  3. 

22321  23432  110331 

41332  42212  224212 

12123  13124  103123 

13220  21101  220320 


■t.  of  Nos.  1,  and  2.  188865. 

5.  6. 

321586  543214 

984564  679846 

876912  487532 


Amt.  ofNoi 
7. 

943537 
846597 
756498 


4. 

222311 
131232 
101221 
234031 
3,  and  4.  1346781. 
8. 

898989 
999874 
487563 


Amt.  of  Nos.  5,  and  6.  3893654.  Amt.  of  Nos.  7,  and  8.  4933108. 
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9.  10. 

48642  42345 
49421  37512 
38764  48623 
Amf'.  of  Nos.  9,  and  10.  265307. 


11. 

745213 
656329 
167432 


12. 

S76529 
487632 
474621 


Amt.  of  Nos.  11,  and  12.  2907756. 


13. 

84317427 
73827241 
23747287 
21874881 
34782838 


14 
78481387 
87321874 
33872337 
81347824 
23185933 


15. 

13287342 
38127438 
85323471 
23218137 
13487312 


Amt.  of  Nos.  13,  14,  and  15  ,  716202729. 
§  5.  A  Rule  showing  how  to  add  by  tens. 

1.  First,  *add  the  figures  till  they  amount  to  ten  or  over,  but 
not  to  20 — then  place  a  dot. 

2.  Add  all  that  is  over  ten  to  the  next  figure,  till  the  whole 
column  is  added,  then  set  down  at  the  foot  of  the  column  all 
that  is  over  eve7i  Tens. 

Lastly,  count  the  dots,  calling  each  a  unit — carry  the  amount 
to  the  next  column ;  so  proceed  till  all  the  columns  are  added. 

EXAMPLE. 

Explanation. — Say,  9  and  3  are  12 — put  a  .  oppo- 
site three  [3.]  ;  then  say,  2  and  7  are  9,  and  6  are  15 
— place  a  .  opposite  six,  [6.]  as  before ;  then  add  the 
5  to  2,  which  make  7,  and  3  are  10 — here  place  a  . 
[3.]  ;  now  say,  2  and  7  are  9,  and  6  are  15 — here 
place  a  .  [6.]  ;  and  add  the  5  to  7,  which  make  12 — 
place  a  .  opposite  seven,  [7.] ;  then  add  the  2  to  7, 
which  make  9,  and  4  make  13 — place  a  .  opposite 
four  [4.] 

In  like  manner  perform  the  remaining  columns. 


76.4. 
.44  7 

38.7. 
.73  6. 

49.7 

39.2 
.47.3. 

38  2 
.79.6. 

36.7 
.86.3. 
.73  9 
6843. 

Let  the  learner  perform  the  following 
dots  as  above. 


examples,  and  apply  the 


84317427 

78481387 

13287342 

73827241 

87321874 

38127438 

23747287 

33872337 

85323471 

21874881 

81347824 

23218137 

34782838 

23185933 

13487312 

28834713 

93821738 

87411841 

48327232 

13484813 

22783487 

75323831 

38748381 

81234871 

83422134 

21314819 

31837482 

474457584 

471579106 

396711381 
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Examples  including  every  principle  in  adding. 


1. 

2. 

3. 

4. 

978467  .8 

7.  8  9.  7.  1 

Q    "7    Q    A  /I 

o.  /.  y.  D  4 

11  191  OP 

989678  .9 

8  9.  5.  6.  7 

ft   <^   7   S  Q 

0.  D.  / .  o.  y 

121  1  fi^i  1 

18               3  5.6.7  9.4. 

5  7  6  5  3 

9797998 

15     *  .       4  3  2  9  8  6 

1  0  2  9  6 

17  ...     26  5  8  3  1  8 

2  2  2  1  1 

10 . . 

2  3  2  4  0  6 

13. 

15 

1968145 

5. 

6. 

7. 

8. 

51221 

95331 

81541 

78241 

98963 

765432 

476981 

86832 

86532 

765432 

000000 

98611 

99654 

765432 

763821 

89764 

98743 

765432 

^  000000 

500000 
• 

40&400 

oUd172o 

1240802 

9. 

10. 

11. 

12. 

101010101 

1020403 

21437 

67 

102030202 

2080503 

1321 

123 

402010201 

7010602 

112 

1274 

201020301 

3030101 

21 

13218 

101010103 

1070201 

1 

654321 

907080908 

14211810 

22892 

669003 

13. 

14. 

15. 

16 

176142 

1456172 

6 

2138741 

274 

2131 

22 

1326 

231 

313 

471472 

12 

4471 

17 

469 

1176621 

58567 

1 

648361 

2635167 

216577 

2140297 

THEORETICAL  PRINCIPLES. 

1.  Any  given  number  may  be  increased  by  putting  another 
number  to  it,  which  operation  is  called  Addition.  To  find  the 
sum  of  two  or  more  numbers  is  also  Addition.  The  numbers  pro- 
posed to  be  added,  are  supposed  to  be  the  several  parts  which  make 
up  a  sum ;  and  their  total  the  whole ;  Proving  that  the  whole  is 
equal  to  all  its  parts. 

2.  Units  of  one  order  must  stand  under  each  other ; — units  must 
first  be  added,  then  tens,  then  hundreds,  &c.  that  we  may  save 
figures,  and  carry  on  the  combination  as  we  go  from  one  order  to 
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another.  We  set  down  units  of  one  column,  and  carry  the  tens  id 
the  next.  The  whole  amount  is  written  down,  at  the  last  column, 
for,  there  is  no  order  to  which  it  can  be  added.  Ten  units  of  one 
order,  make  one  ten  of  the  next  higher ;  therefore  we  reserve  the 
tens  of  a  higher  order,  and  add  them  to  a  like  denomination,  which 
is  carrying  one  for  every  ten. 

3.  Ciphers  are  not  mentioned  in  adding,  they  neither  increase 
nor  lessen  the  value  of  figures :  they  make  no  value  when  they 
form  an  entire  column,  and  their  amount  is  a  cipher.  When  orders 
of  units,  &c.  are  wanting  in  any  column,  the  figures  that  stand 
above  or  below  of  the  same  order,  are  added  in  with  those  of  a  like 
denomination.  When  the  amount  of  a  column  exceeds  9,  the  whole 
amount  may  be  written  down,  if  the  next  be  comprised  entirely  of 
ciphers. 

aUESTIONS  ON  ADDITION. 

1.  Hov/  may  a  number  be  increased  7  How  is  the  amount  of  several 
numbers  found '?  Does  this  increase  the  numbers  added?  A.  No,  the 
answer  shows  the  whole  amount  in  one  sum.  The  whole  is  equal  to 
all  its  parts,  how  can  this  be  proved  1  What  is  Addition  1  What  are 
the  terms  used  in  addition  '\  Define  each  of  them !  What  is  a  definition  7 
What  is  essential  to  one '?  {For  ansiver,  see  Theoretical  Pri'iiciples  and 
§3.] 

2.  What  is  the  first  step  in  Addition'?  Why  should  units  stand  under 
units,  &c.  1  Why  first  added  7  What  is  set  down  under  each  column  ^ 
A.  Its  own  value.  What  is  carried  to  the  next '?  A.  The  units  of  the 
next  order.  What  is  this  operation  called  Why  is  this  done '?  How 
do  you  perform  an  operation  in  Addition  1   [See  Rule,  §  3.] 

3.  What  is  the  reason  that  ciphers  are  not  mentioned  in  adding  1 
What  is  the  amount  of  a  column  of  ciphers  ?  When  can  the  whole 
amount  of  a  column  be  set  down  %  When  orders  of  units,  &c.  are 
omitted  in  some  columns,  how  are  the  figures  added  [See  Theoretical 
Principles,  a^id  §  5,  p.  35.] 
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^  6.  When  a  number  is  to  be  added  to  itself  several  times,  it 
may  1)6  quickly  done  by  a  shorter  Rule,  called 

MULTIPLICATION. 

It  repeats  a  number  of  like  terms  as  many  times  as  the  other 
given  number  contains  a  unit.  In  this  rule  there  are  two  num- 
bers given  or  implied,  to  find  a  third.  The  number  to  be  re- 
peated or  added  to  itself,  is  generally  greater  than  the  number 
of  times  it  is  repeated.  When  performing  an  operation,  the 
larger  number  is  placed  first,  the  smaller  directly  under  it.  The 
number  to  be  repeated  or  added  to  itself  is  the  number  that  is  Mul- 
tiplied. The  number  that  repeats  or  adds  the  other  to  itself,  is 
the  number  multiplied  by.  The  sum  made  by  multiplying  is 
the  answer. 

Multiply  3432432  by  2. 

OPERATION. 

3432432 
2 


EXPLANATION. 

To  find  the  answer  or  product 
here  given  to  be  multiplied, 


6864864 
Rule. — Bej^in  by  saying, 


2  times  2  are  4,  which  set  down 
directly  under  2,  [the  figure  multiplied] :  then  go  to  the  next,  say, 
2  times  3  are  6.  which  set  down,  again,  say,  2  tiraes  4  are  8,  which 
set  down  :  then  say,  again,  2  times  2  are  4,  which  set  down :  again, 
2  times  3  are  6,  which  set  down:  then  again,  2  times  4  are  8, 
which  set  down :  lastly,  say,  2  times  3  are  6,  which  set  down  as 
before.  The  operation,  now  performed,  is  multiplying  one  number 
by  another,  and  is  multiplication. 


I. 


Exercises  for  the  Slate. 
2.  3.  4. 


5. 


324323    2323223    121212121    3213213  212121212 


648646    6969669    484848484    9639639  848484848 

6.  7.  8.  9. 

24342        231231  123412  121212 

2  3  2  4 


48684 


693693 


246824 


48484 


§  7.  In  the  previous  ^  the  learner  formed  an  idea  of  what 
multiplication  is ;  but  not  of  carrying.  The  principle  will  now 
be  introduced  and  explained. 


38 


ARITHMETIC. 


OPERATION. 

345648342 

 3 

1036945026 


EXPLANATION. 

To  perform  the  given  operation. 


Rule: — Begin  by  saying,  3  times  2  are  6  :  none  to  carry  ;  then 
say,  3  times  4  are  12,  set  down  2 :  1  to  carry  to  the  next  product. 
Again,  say,  3  times  3  are  9,  and  1  to  carry  from  12  make  10,  [see 
the  inverted  comma  in  the  Multiplication  Table ;]  set  down  0 ; 
then  say,  3  times  8  are  24,  and  1  to  carry  from  10  make  25,  (5)  : 
2  to  carry  to  the  next.  Again,  say,  3  times  4  are  12,  and  2  to  carry 
from  25,  make  14,  (4) ;  1  to  carry :  then  say,  3  times  6  are  18,  I  to 
carry  from  14  make  19,  (9)  ;  1  to  carry.  Again,  3  times  5  are  15, 
1  to  carry  from  19  make  16,  (6) ;  1  to  carry :  then  say,  3  times  4 
are  12,  and  1  to  carry  from  16  make  13,  (3) ;  1  to  carry — lastly,  say, 
8  times  3  are  9, 1  to  carry  from  13  make  10,  which  set  down,  being 
the  whole  amount.  The  above  operation  is  carrying  for  10  in  mul- 
tiplication, as  in  Addition. 


1. 

7689754 

 4 

30759016 


Exercises  for  the  Slate. 
2.  3. 


6896785 
5 


34483925 


7879786 

 6 

47278716 


4. 

8978987 

 7 

62852909 


8989898 


71919184 


6. 

9999999 

 9 

89999991 


9.  10. 

234374382  87654734 

7  8 

1640620674  701237872    78888941802  2268641605 


7. 

6987434 

 3 

20962302 

11. 

5765437978 
9 


8698675 

 4 

34794700 

12. 

453728321 
5 


Clues  dons  to  be  answered  by  the  pupils  in  classes. 
What  is  meant  by  multiplying  a  number  7  It  is  saying,  2  times  4  are  8,  3 
times  3  are  9,  4  times  4  are  16,  &c.  5  times  8  are  how  many  1  40.  What 
must  be  set  down  7  0.  How  many  to  carry  to  the  next  product  7  4.  Why  7 
Because  there  are  four  tens  in  forty.  9  times  7  are  how  many  7  Set  down 
what7  Carry  how  many  to  the  next  7  8  times  3  are  how  many  7  Set  down 
what  7  Carry  how  many  to  the  next  7  7  times  2  are  how  many  7  Set  down 
what  7  Carry  how  many  to  the  next  7 

Obs.  The  answers  to  the  following  examples  are  found  in 
the  Key,  which  let  the  pupil  examine  after  he  shall  have  per- 
formed each  operation. 

I.  2.  8.  4.  5.  6. 

67895     67985     36789     47867     46789  86789 
7  9  8  6  5  7 
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DEFINITION  OF  TERMS  IN  MULTIPLICATION. 

Multiplication,  is  adding  a  given  number  to  itself,  as  many- 
times  as  there  are  units  in  the  repeating  number.  They  are 
called  the  Multiplicand,  which  is  the  number  to  be  repeated. 
The  Multiplier,  which  shows  how  many  times  the  multiplicand 
is  to  be  repeated  or  added  to  itself ;  and  are  called  Factors. 

Product,  the  amount  of  the  Multiplicand,  repeated  a  given 
number  of  times. 

Multiply,  the  act  of  repeating  a  number  ;  or  the  adding  of  a 
like  sum  to  itself  to  find  the  result. 


ILLUSTRATION. 

Multiply  7261  Multiplicand.     Qbs.  7261  is  the  Muhiplicand; 

By  VJIultipher.     7  the  Multiplier  ;  50827  the  Pro- 

-  50827  Product.  duct;  and  7261  and  7  are  the  Fac- 
tors, or  producers  of  50827.  The  Multiplicand  is  first  written 
down :  then  the  Multiplier,  and  the  result  of  multiplying  is  the 
Product. 

Multiply  327  by  3,  by  4 ;  and  bring  their  products  into  one 
sum  total. 


OPERATION. 


327  327 

3   4 

981  1308 


981  First  Product, 
1308  Second  Pro. 
2289  Sum  Total. 


In  like  manner  perform  the  following  Examples. 
Multiply  4723     by  5  ;  6.    Sum  Total.  51953 


3634 
7349 
8734 
87341 
3625 
6381 


by  7; 
by  3  ;  4. 
by  7  ;  3. 
by  7 ;  3, 
by  4 ;  6. 
by  9 ;  4. 


54510 
51443 
87340 


Sum  Total. 
Sum  Total. 
Sum  Total. 
Sum  Total.  873410 
Sum  Total.  36250 
Sum  Total.  82953 


^  8.  When  the  multiplier  consists  of  more  figures  than  one. 

Rule  : — Multiply  the  first  figure  of  the  multiplicand  by  each 
figure  in  the  multiplier,  separately.  Then  take  the  second, 
and  proceed  as  with  the  first ;  so  continue  to  do  with  the  others, 
(if  any,) — but  always  place  the  first  figure  of  the  product  di- 
rectly under  the  figure  you  multiply  by.  There  will  be  in 
such  operations  two  or  more  lines  of  figures,  which  add  together,^ 
and  their  sum.  will  be  the  answer  or  product  required. 


40 


arithmetic- 


Ex.  Mult.  3723472  by  12    Mult.  32472321  by  132 

OPERATIONS. 

3723472  32472321 
12  132 


7446944  64944642 
3723472  97416963 
44681664  32472321 

4286346372 

Exercises  for  the  Slate. 

1.  2.  3. 

4732387623  3872138  83721383 

13  35  24 


61521039099         135524830  2009313192 

f;^  Questions  to  be  answered  by  the  pupils  in  classes.  * 
How  is  any  number  of  figures  multiplied  by  a  single  figure?  Repeat  each 
figure  in  the  multiplicand  by  . the  figure  of  the  multiplier.  How,  by  more  than 
one  figure 7  Repeat  the  multiplicand  as  many  times  as  there  are  units  in  the 
multiplier.  Multiply  42  by  3.  How  many  figures  in  the  multiplicand,  multi- 
plier, producf?  Multiply  21  by  13.  How  many  figures  in  the  multiplier  7  How 
many  lines  of  figures  to  be  added  to  obtain  the  product  7  Ans.  Two.  If  by 
three  figures,  how  many  7  If  by  four  7  Five?  Six 7  &c. 

^  9.  When  there  is  a  cipher  or  ciphers  intermixed  with  the 
significant  figures. 

Rule  : — Set  down  whole  numbers  in  the  place  of  a  cipher, 
and  not  carry  to  the  next  product. 

Note  1.  When  there  is  but  one  cipher,  set  down  whole 
numbers. 

Note  2.  When  there  are  two  or  more  ciphers,  set  down 
whole  numbers  xmder  the  first  cipher ;  then  say  0  is  0,  &c. 

Note  3.  When  there  is  a  cipher  or  ciphers,  and  none  to 
carry,  set  down  a  cipher  or  ciphers  in  the  product. 

Ex.    Mult.  607807064  by  2     Mult.  907640308  by  7 

OPERATIONS. 

607807064  907640308 
2  7 


1215614128  6353482156 

Note  2.  Ex.  Mult.  70086008  by  6  Mult..  7005009  by  5 

OPERATIONS. 

70086003  7005009 

 6   5 

420516018  35025045 
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Note  3.  Ex.  Mult.  1020302102  by  3  Mult.  4003002004 
by  2. 

OPERATIONS. 

1020302102  4003002004 
3  2 


3060906306 


8006004008 


1. 

70208307 

 8 

561666456 
4. 

80091009 

 79 

6327189711 
7. 

230203021 
 12 

2762436252 


Exercises  for  the  Slate. 

2.  3. 
30708236  8073083 
38  523 


1166912968 
5. 

700613008 
68 

47641684544 
8. 

302030212 


4222222409 
6. 

400573006 

 5678 

2274453528068 
9. 

40302031 
 313 

64030404944  12614535703 
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(Questions  to  be  answered  by  the  pupils  in  classes. 
What  must  be  done  when  there  are  ciphers  in  the  multiplicand  1  Set  down 
the  whole  product  figure,  and  not  carry  to  the  next  product.  When  there  is 
but  one  cipher  what  del  See  Note  1.  When  two  or  morel  See  Note  2. 
What  does  the  3d  Note  say  7  Mult.  102  by  3.  Mult.  705  by  5.  Mult.  2006 
by  3. 

§  1 0.  When  there  is  a  cipher  or  ciphers  intermixed  with 
the  figures  in  the  multiplier. 

Rule  : — Multiply  by  the  significant  figures  only.  Omit  the 
ciphers  ;  and  for  every  cipher  remove  the  figure  of  the  multi- 
plier one  place  towards  the  left  hand.  Place  the  first  figure  of 
each     product  directly  under  its  multiplier. 

Ex.    Mult.  47238127  by  3001     Mult.  382789  by  20403 


OPERATIONS. 


47238127 
141714381 
141761619127 


382789 
20403 

1148367 
1531156 
765578 
7810043967 


1. 

387628 

 7203 

279208" 4  484 


Exercises  for  the  Slate. 


2. 

374683 
30203 


11316550649 
4* 


3. 

473172 
30608 

14482848576 
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Questions  to  be  answered  by  the  pupils  in  classes. 
What  must  be  done  when  there  are  ciphers  in  the  multiplier  ?  Omit  them 
and  put  the  first  figure  after  the  cipher,  one  place  back  towards  the  left  hand- 
Mult.  121  by  102.  How  many  lines  will  there  be  to  add  together  to 
show  the  whole  product?  Two.  If  by  1002,  how  many?  Two.  Whyl 
Because  the  ciphers  are  omitted. 

§11.  When  there  is  a  cipher  or  ciphers  both  in  the  multi- 
plicand and  multipler. 

Rule  : — Proceed  as  directed  in  §  9  and  10,  relative  to  ciphers 
in  the  multiplicand  and  multiplier.  Set  first  figure  of  the  pro- 
duct directly  under  the  multiplying  figure — add  up  the  products 
and  it  will  produce  the  correct  answer. 

Ex.    Mult.  7030217  by  2603     Mult.  807906  by  3057 

OPERATIONS. 

7030217  807906 

2603  3057 

21090651  5655342 

42181302  4039530 

14060434  2423718 

18299654851  2469768642 
Exercises  for  the  Slate. 

1.  2.  3. 

9807906  306709  670809 

9035  40809  9017 


88614430710     12516487581  6048684753 
(Questions  to  be  answered  by  the  pupils  in  classes. 
When  ciphers  are  in  both  the  multiplicand  and  multiplier?    Set  down 
whole  numbers  for  the  ciphers  in  the  multiplicand,  and  omit  the  cipher  or  ci- 
phers in  the  multiplier.  Give  an  example !  Mult.  407  by  103.  Mult.  103  by  102. 

§  1 3.    When  a  cipher  or  ciphers  terminate  the  multiplier. 

Rule  : — Omit  the  cipher  or  ciphers  and  perform  the  opera- 
tion by  the  figures  only ;  then  bring  the  cipher  or  ciphers  down 
and  join  it  or  them  to  the  product,  on  the  right  hand.  Bring 
the  significant  figures  of  the  multiplier  out  perpendicular  with 
those  of  the  multiplicand. 

Ex.    Mult,  723284  by  320.    Mult.  23697  by  7300. 

OPERATIONS. 

723284  23697 

320  7300 
1446568  71091 

2169852  165879 


231450880  172988100 
Exercises  for  the  Slate. 
1.  2.  3. 

7475683  367812  43679 

35200  18700  826000 


263144041600       6878084400  36078854000 
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Q,uestions  to  be  answered  by  the  pupils  in  classes. 

Suppose  it  were  required  to  multiply  a  number  by  20,  or  300,  how  must  the 
figures  be  placed  ?  The  figures  ought  to  stand  directly  under  the  multiplicand ; 
omit  using  the  ciphers  and  join  them  to  the  product  of  the  significant  figures. 
Mult.  14  by  20.  Mult.  15  by  30.  How  many  figures  must  there  be  joined  to 
the  product  ?   One.   If  by  200  how  many  7  If  by  4000  how  many  ? 

^13.  When  a  cipher  or  ciphers  terminate  the  multipli- 
cand. 

Rule  : — Multiply  the  significant  figures  together  ;  then  join 
to  the  product  as  many  ciphers  as  are  annexed  to  the  multipli- 
cand. 

Ex.    Mult.  874371820  by  32.    Mult.  7897652000  by  72. 

OPERATIONS. 

874371820  7897652000 

 32  72 

174874364  15795304 

262311546  55283564 


27979898240  568630944000 
Exercises  for  the  Slate. 
1.  2  3. 

78347300  876941000  3876740000 

42  75  123 


3290586600       65770575000  476839020000 

i;^  Questions  to  be  answered  by  the  pupils  in  classes. 

When  ciphers  terminate  the  multiphcand,  what  is  done  with  them?  Join 
them  to  the  total  product ;  after  using  the  figures  in  the  multipher.  Give  an 
example !   Mult.  410  by  13.   Mult.  5100  by  81. 

^14.  When  ciphers  terminate  both  the  multiplicand  and 
multiplier. 

Rule  : — Perform  the  work  only  with  the  significant  figures, 
then  find  the  number  of  ciphers  both  in  the  multiplicand  and 
multiplier,  and  join  them  to  the  product. 

Ex.    Mult.  73824000  by  3600.    Mult.  7438000  by  2600. 

OPERATIONS. 

73824000  7438000 
3600  2600 


442944  44628 
221472  14876 


265766400000  19338800000 

Exercises  for  the  Slate. 
1.  2.  3 

7328000  38273000  3893262000 

43200  73200  531000 


316569600000     2801583600000  2067322122000000 
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(Questions  to  be  answered  by  the  pupils  in  classes. 

When  ciphers  terminate  both  the  multiplicand  and  multiplier,  what  is  to  be 
done  1  Multiply  by  the  figures,  and  annex  the  same  number  of  ciphers  to  the 
product  that  there  are  in  both  the  factors.  Give  an  example !  Mult.  410  by 
30.   Mult.  310  by  60. 

§  15.  How  to  multiply  any  number  hy  10,  100,  1000, 
10000,  &c. 

Rule  : — Annex  the  ciphers  of  the  multiplier  to  the  figures  of 
the  multiplicand,  and  the  work  is  performed. 

Ex.  Mult.  578  by  10  ;  347  by  100  ;  879  by  1000  ;  976  by 
10000;  762  by  100000. 

OPERATIONS. 

5780  ;  34700  ;  879000  ;  9760000  ;  76200000. 
Exercises  for  the  Slate. 
7856  by  10.    8763  by  100.    7623  by  1000.    8793  by  10000. 

Note.  There  are  a  few  useful  contractions  in  multiplying,  wliich  cannot  be  given  in 
this  place,  for  they  include  the  rules  of  Subtraction  and  Division.  There  are  also 
many  ingenious  contractions  given  by  several  arithmeticians,  such  as  multiplying  by  13 
to  19  ;  101  to  119 ;  111  to  1111,  and  by  66,  777,  &c.— but  the  methods  are  more  intricate 
and  puzzling  than  useful,  they  are  therefore  omitted. 

N.  B.  As  it  respects  composite  numbers,  they  are  confined  to  but  a  few  munbei-s, 
and  besides  this,  no  person  ever  inquires  what  the  composite  number  of  a  sum  is,  when 
he  wishes  to  find  the  amount  of  any  article  or  commodity  at  a  given  price  per  yard  or 
bushel ;  these  facts  preclude  the  necessity  of  examples  of  composite  numbers. 

l:;^  (Questions  to  be  answered  by  the  pupils  in  classes. 

Multiply  231  by  2.  What  case  is  it  7  Where  there  is  none  to  carry  ;  and  it 
is  multiplying  a  number  of  figures  by  a  single  figure.*  Mult.  87  by  3.  What 
case  is  if?  One  of  carrying.  Mult.  423  by  4,  by  7.  What  case  is  it  1  Where 
one  number  is  to  be  multiplied  by  two  figures.  Mult.  731  by  13.  What  case 
is  it  ■?  Where  there  must  be  an  addition  of  products.  Mult.  1002  by  3.  What 
case  is  if?  Of  ciphers  in  the  multiplicand.  Midt.  1413  by  1003.  What  case  is 
this'?  Where  ciphers  are  intermixed  with  figures  in  the  multiplier.  Mult.  4012 
by  103.  What  case  is  tins'?  Where  ciphers  are  intermixed  in  both  multiplicand 
and  multiplier.  Mult.  187  by  200.  What  case  is  it?  Of  ciphers  terminating 
the  multiplier.  Mult.  730  by  20.  What  case  is  this'?  Where  ciphers  termi- 
nate both  factors.  Mult.  4700  by  3.  What  case?  Of  ciphers  terminating  the 
multiplicand.  Mult.  81  by  10.  What  case?  Where  annexing  a  cipher  will 
perform  the  operation. 

A  General  Rule  for  multiplying  any  number  of  Figures. 

Multiply  each  figure  of  the  multiplier  into  each  figure  of  the 
multiplicand  separately,  taking  care  when  multiplying  by  units 
to  make  the  first  figure  of  the  result  stand  in  the  units'  place ; 
and  when  multiplying  by  tens,  to  make  the  first  figure  stand  in 
the  tens'  place ;  and  when  multiplying  by  hundreds,  to  make 
the  first  figure  stand  in  the  hundreds'  place,  &c.  and  then  add 
the  several  products  together. 

Examples  involving  the  principles  of  the  foregoing  Rules, 

Obs.  The  following  examples  are  intended  to  discover 
whether  the  pupil  understands  everp  part  of  Multiplication  to 
perfection. 

Mult.      213121  by  3  Ans.  639363 

^   59876  by  6  Ans.  359256 

♦  Let  the  teacher  ask  the  pupil  what  should  be  done  in  each  case. 
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Mult.  333333  by  77 
327819  by  10 

3471  by  666 
479618  by  100 
121800  by  8100 
2141732  by  3200 
121700  by  121 
138172  by  1000 
4031041  by  2503 

40002  by  6 
1080206  by  7 

137241  by  40201 
1006004  by  6 
7000005  by  9 
7901375  by  30000 
2040302  by  2 

12318  by  7004 
5476208  by  3942 
I  530674  by  45007 
80970  by  4 
10709  by  36 
21700  by  27 
360500  by  6 
27680709  by  40700609 


Ans.  25666641 
A7is.  3278190 
Ans.  2311686 
Ans.  47961800 
Ans.  986580000 
Ans.  6853542400 
A71S.  14725700 
Ans.  138172000 
Ans.  10089695623 
Ans.  240012 
Ans.  7561442 
A.ns.  5517225441 
Ans.  6036024 
Ans.  63000045 
Ans.  237041250000 
Ans.  4080604 
Ans.  86275272 
Ans.  21587211936 
Ans.  23884044718 
Ans.  323880 
Ans.  385524 
A71S.  585900 
Ans.  2163000 
Ans.  1126621713851781 


504030201  by  102030405  ^ws.  51426405540261405 
THEORETICAL  PRINCIPLES. 

1.  Any  given  number  may  be  easily  added  to  itself  a  given 
number  of  times,  by  repeating  that  number  as  many  times  as  there 
are  units  in  the  repeating  number,  which  operation  is  called  Mul- 
tiplication. The  adding,  of  the  same  number  to  itself  a  certain 
number  of  times,  is  Multiplication. 

2.  The  number  to  be  repeated  is  generally  the  larger  of  the  two 
given  numbers,  and  is  placed  first  in  the  operation,  called  the  Mul- 
tiplicand, yet  this  is  immaterial,  for  the  result  will  be  the  same,  in 
either  case.  The  number  which  shows  how  many  times  the  other 
number  is  repeated,  is  called  the  multiplier,  and  is  placed  below 
the  multiplicand.  The  sum  produced  by  the  repetition  of  the 
multiplicand,  is  the  result  of  the  operation,  and  called  the  product. 
The  two  numbers,  which  are  producers  of  the  product,  are  called 
Factors. 

3.  We  begin  to  multiply  at  units'  place,  except  in  case  of  ciphers. 
As  many  figures  as  there  are  in  the  multiplier,  so  many  several 
products  there  must  be  in  the  operation,  before  adding  them  to- 
gether. Care  must  be  taken  in  setting  them  down  in  their  proper 
place.  The  first  figure  in  each  product,  is  ever  of  the  same  nume- 
rical denomination  as  its  multiplier ;  units  produce  units ;  tens, 
tens  ;  therefore  the  figures  of  each  product,  must  Le  thrown  back 
into  the  place  of  their  own  rank,  in  order  to  give  to  each  product  its 
proper  value. 
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4,  When  the  multiplicand  or  multiplier  is  terminated  by  a  cipher, 
it  is  joined  to  the  product,  and  the  multiplying  begins  with  the  first 
significant  figure ;  when  intermixed  in  the  multiplicand,  its  pro- 
duct is  a  cipher,  which  is  written  down  when  there  is  none  to  carry ; 
and  when  found  in  the  multiplier,  it  is  nothing — and  is  neglected, 
and  the  next  product  begins  with  a  higher  order. 

aUESTIONS  ON  MULTIPLICATION. 

1.  What  is  meant  by  the  term  multiply'?  A.  It  is  to  repeat  a  sum  a 
given  number  of  times.  What  is  multiplication  1  What  is  the  design 
of  this  rule  1    Give  an  example  ! 

2.  What  number  is  placed  first  in  the  operation  1  What  is  immate- 
rial 1  What  number  shows  how  many  times  the  other  is  repeated  1 
Where  placed  1  What  is  the  result  of  the  repetition'?  What  is  meant . 
by  multiplicand '?  By  multiplier'?  By  product "?  By  factors'?  How 
are  they  placed  in  an  operation  7  Propose  an  example  with  a  multi- 
plicand, multiplier  and  product '? 

3.  Where  do  we  begin  to  multiply  1  What  exception  1  How  many 
several  products  will  there  be  in  an  operation  1  What  is  necessary  in 
setting  them  down '?  How  are  the  figures  of  each  product  placed  1 
Why'? 

4.  What  is  done  with  ciphers  when  terminating  a  number  1  When 
intermixed  with  figures  1  What  is  its  value  in  the  multiplier Where 
does  the  next  product  begin  ? 


CHAPTER  III.  i 

§  16.  The  second  primary  principle  in  Arithmetic  is 
SUBTRACTION. 

The  design  of  this  rule  is  to  find  the  difference  between  two 
numbers,  and  to  see  what  remains  after  the  lesser  number  has 
been  taken  from  the  greater.  It  is  the  converse  of  addition ; 
that  puts  numbers  together,  this  takes  one  number  from  an- 
other. 

Subtraction  has  two  numbers  given  or  implied  to  find  a  third, 
which  is  always  less  than  the  greater,  and  may  be  more  than 
the  second.  In  setting  down  sums  to  be  subtracted,  place  the 
largest  number  first ;  then  the  smaller,  and  what  is  left  of  the 
larger  number  will  be  the  Remainder.  Units  must  be  placed 
under  units,  tens  under  tens,  &c. 

From  387943872  Take  273431461.  ' 

OPERATION.  EXPLANATION. 

387943872  To  find  the  difference  between 

273431461  the  numbers  here  given  to  be 

114512411  subtracted, 
Rule  :— Begin  by  saying,  1  from  2  leaves  1 ;  6  from  7,  1 ;  4  from 
S,  4;  1  from  3,  2;  3  from 4,  1 ;  4  from  9,  5 ;  3  from  7,  4;  7  from  8, 


SUBTRACTION. 


4r 


1 ;  then  2  from  3,  1.  The  operation  is  completed.  In  like  manner 
are  the  other  examples  in  this  ^  performed. 

Exercises  for  the  Slate. 


From  9786489 
Take  7565327 
2221162 
4. 

From  9988776 
Take  1654623 
8334153 


From  54786328 
Take  33454117 
21332211 

5. 

From  7894687 
Take  6733354 
1161333 


From  8673456 
Take  3432324 
5241132 

6. 

From  8789838 
Take  3573524 
5216314 


Questions  to  be  answered  by  the  pupils  in  classes. 
What  is  the  second  principle  in  arithmetic  7  Subtraction.  How  many  rows 
of  figures  are  there  given  in  this  rule?  Two.  How  many  sought  or  found  in 
the  answer?  One.   What  is  the  name  given  to  the  third  row  of  figures?  Dif- 
ference or  remainder. 

§17.  The  following  examples  and  explanations  are  calcu- 
lated to  develop  to  the  learner,  the  nature  of  the  0,  and  teach 
the  pupil  the  theory  of  subtracting. 

From  14727428  From  1776485  From  87956847 
Take  125162001    Take  1060475^    Take  87015315 

**941532 


*22 11228 

283098070 

17103203011 

112066040 

1360876304 
1360526102 
***  350202 


716010 

4874096 
3702036 
1172060 

9)  (487863078 
327542063 
9  160321015 


878308 
476108 
402200 

86) (4589 
3272 
86  1317 


EXPLANATIONS. 

t  Naught  from  a  significant  figure  is  that  figure. 
***  When  the  figure  or  figures  on  the  left  hand  of  both  numbers 
are  alike,  omit  writing  down  the  Os. 

X  Equals  taken  from  equals  leave  nothing — set  down  0. 
II  Naught  from  naught  is  0. 

)  (  A  figure  in  the  upper  line  having  no  figure  under  it,  is  brought 
down  and  joined  to  the  remainder. 

The  operations  now  performed  may  be  reduced  to  the  fol- 
lowing 

Rule  : — The  lesser  number  is  always  to  be  taken  from  the 
greater.  Place  the  lesser  number  under  the  greater,  (in  the 
same  order  as  in  Addition,)  draw  a  line  under  them,  begin  at 
the  right  hand,  take  each  figure  in  the  lower  line  from  the 
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figure  under  which  it  stands.  The  figures  remaining  will 
show  the  difference,  or  how  much  the  greater  numher  exceeds 
the  less. 

Exercises  for  the  Slate. 

From  34789376  )  oqo^io7t^  Ti.rr.  I  From  79743078 
Take    1438101  ]  ^^^^^z/t?  item.  |  ^^j^^  2323072* 

From  20631278  )  oncnAA..  ^       I  From  4927894 
Take       31234  \  2^600044  Rem.  |  ^^^^  gg^^g^^. 

From  87604389  )  g^^^.^^g  ^^^^  |  From  863424 


Take  53602343  S  Take  41323^ 


*  For  remainders  see  Key. 
Questions  to  be  answered  by  the  pupils  in  classes. 
Is  a  cipher  mentioned  in  subtracting?  When  in  the  lower  line  it  is  not  ? 
Why  ?  Naught  from  a  figure  is  what  1  0.  Why  1  Eight  from  eight  leaves 
what  7  A  cipher.  What  is  this  called  1  Equals  from  equals.  A  cipher  taken 
from  a  figure  leaves  how  many  7  That  figure.  Take  a  cipher  from  a  cipher  j 
what  will  remain  7  Nothing.  Why  7 

DEFINITION  OF  TERMS  IN  SUBTRACTION. 
Subtraction,  the  taking  of  one  number  or  quantity  from  an- 
other. 

Minuend,  the  larger  number,  and  number  from  which  the 
smaller  is  to  be  taken. 

Subtrahend,  the  less  number,  which  is  to  be  taken  from 
a  larger. 

Remainder,  a  part  of  the  Minuend,  and  the  sum  that  is  left 
after  subttacting. 

Borrowing,  taking  a  unit  from  a  higher  order  and  adding 
it  to  a  lower,  that  we  may  subtract  units  of  the  same  order  from 
each  other. 

Carry,  adding  one  to  a  figure  in  the  subtrahend,  to  pay  for 
the  ten  borrowed  in  the  Minuend. 

Obs.  The  words  excess,  remainder,  and  difference,  are 
synonymous  terms. 

§  18.  .  When  one  or  more  ciphers  come  between  the  signi- 
ficant figures,  and  located  in  the  minuend. 

Rule  : — Call  the  ciphers  10  :  add  one  to  the  next  figure  be- 
low the  first  cipher,  then  subtract :  Add  one  to  the  first  figure 
after  the  last  cipher,  in  the  lower  line — then  subtract,  &c. 

EXAMPLES  AND  OPERATIONS. 
1.  2.  3.  4. 

873001[26  873000132  7630001F26  23040179 
76246  13    362376  21    341243   14    21623  62 


11054   13    510624  11    421757   12     1417  17 
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EXPLANATIONS. 

1"  1st.  Ex.  Say  6  from  10  leaves  4  :  then  add  1  to  4,  and  say 
5  from  10  leaves  5.  Now  add  1  to  2  and  say,  3  from  3  leaves  0. 

2d.  Ex.  Say  6  from  1 0  leaves  4 :  then  add  1  to  7,  and  say  8 
from  10  leaves  2:  4  from  10  leaves  6.  Now  add  1  to  2,  and 
say  3  from  3  leaves  0  • 

3d.  Ex.  Say  3  from  10  leaves  7  :  then  add  1  to  4,  and  say  5 
from  10  leaves  5.  Now  say  3  from  10  leaves  7  :  then  add  1  to 
1,  say  2  from  3  leaves  1- 

4th.  Ex.  Again  say  3  from  10  leaves  7  :  then  add  1  to  2, 
and  say  3  from  4,  L  Then  say  6  from  10  leaves  4  :  now 
add  1  to  1,  and  say  2  from  3,  1. 

Exercises  for  the  Slate. 

From  97030470  ^  ^ i  r .  -d       I  607008  )  ^^a^o^  -d 
Take  32624316  \  ^4405154  Rem.  |  g^^g^^  \  2^4136  Rem. 

From  72042084  )  onom^oo-  o         !  880497  /  ,r,aan^  r> 

Take  51831462  I  ^0210622  Rem.  \  ^  106205  Rem. 

Questions  to  be  answered  by  the  pupils  in  classes. 
Wiiat  is  tiie  value  of  ciphers  in  the  minuend  in  subtracting'?  They  are 
regarded  as  tens.  When  so  valued,  what  is  the  operation  called  ?  Borrowing 
ten.  How  is  this  borrowing  paid  ?  By  adding  1  to  the  next  order.  Why? 
It  is  adding  equals  to  both  numbers.  Ten  in  units'  place  is  equal  to  what  in 
<en.s' place.  Ans.  One.  Why?  Because  our  notation  increases  in  a  tenfold 
ratio.  Subt.  51  from  100.  Subt.  87  from  200. 

§  19.  Instances  frequently  occur  where  many  of  the  figures 
in  the  second  line,  or  smaller  number,  exceed  those  of  the  first, 
or  larger  number. 

Rule  :— Prefix  one  to  the  upper  figure  when  less  than  the 
figure  under  it ;  then  add  the  one  prefixed  to  the  next  figure  on 
the  left  hand  in  the  subtrahend,  before  subtracting  it  from  the 
figure  of  the  minuend. 

Ex.    Subtract  742307  from  938213. 

OPERATION.  EXPLANATION. 

9  '38  -2  1  '3  '7  cannot  be  taken  from  3 ;  but  suppose  the  • 
7   42    3    0   7  upper  line  to  be  1,  then  1  3,  becomes 

^  ^ —   13:  Now  say  7  from  13  leaves  6;  1  to  be 

1  9*59  *0  6  added  or  carried  to  the  0  which  makes  1,  1 
from  1,  0  ;  go  to  the  next  column,  call  the  •  1  as  before  ;  then  say  3 
from  12,  9 ;  carry  1  to  the  next  figure,  say  3  from  8,  .'5 ;  go  to  the  next, 
say  4  from  13,  9 ;  1  carried  to  7  makes  8,  8  from  9  leaves  1 ;  and  the 
operation  is  performed. 

The  above  operation  is  called  borrowing  10,  and  carrying  I 
to  pay  it. 

ILLUSTRATION. 

Seven  units  cannot  be  taken  from  3  ;  therefore  add  10  to  3,  which 
makes  13  units,  (i.e.  1  ten  and  3  units,)  7  from  13  leaves  6.  Ten 

*  The  remainder  in  Subtraction  can  never  be  over  9. 
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was  added  to  the  minuend,  so  there  must  be  its  equivalent  added  to 
the  subtrahend,  which  is  1 :  for  1  is  in  ten's  order,  and  is  the  same 
as  10  units — therefore  the  0  becomes  1  ten.  1  ten  from  one  leaves 
0.  3  is  in  hundreds'  place  ;  so  is  2 : — 3  hun.  cannot  be  taken  from 
2 — but  it  can  from  12  hun. — 3  hun.  from  12  hun,,  9  hundred.  Now 
2  is  in  thousands'  place ;  and  as  10  hun.  make  1  thou,  we  must  pay 
what  was  carried  by  adding  1,  which  is  equal  to  ten,  to  2,  which 
makes  it  3  thou.;  3  from  8  thou,  leaves  5  thousand.  Thus  through 
all  the  orders. 

Exercises  for  the  Slate. 


•73 

82 


•893 

961- 


87 

85 


2. 

•324 
412 


3. 

•78  -632 
83  711 


•18 

83 


6    90  931 
4. 

98  -7  ^63  ^8 

32  9   72  9 


911 
5. 
•82 
91 


7    94    920  35 
6. 

•1  ^02  ^03  •T  •! 

2  91   91    9  4 


65   7  90 


10    11    7  7 


1    90    90    9  ] 
|l3=Now  let  the  pupil  be  interrogated  as  dictated  on  page  21. 
Recapitulating  the  remarks,  &c.  in  the  two  preceding  ^s,  the 
Rule  to  be  observed  in  performing  subtraction  may  be  given 
thus, 

Place  the  less  number  under  the  greater,  so  that  the  units 
of  the  same  order  may  be  in  the  same  column,  and  draw  a  line 
under  them  ;  beginning  at  the  right,  take  successively  each 
figure  of  the  lower  number  from  the  one  in  the  same  column  of 
the  upper  ;  if  this  cannot  be  done,  prefix  unity,  i.  e.  increase  the 
upper  figure  by  ten  units,  counting  the  next  significant  figure, 
in  the  lower  number,  more  by  unity,  and  if  ciphers  come  be- 
tween, regard  them  as  10s. 

Examples  will  now  be  presented  which  include  every  variety 
in  subtraction. 

2.  3. 

510700930  601191005 
170910742  11010930 


1. 

4507086 
739007* 


4. 

214200040 
107400760 

7. 

600198056 
350009278 

11. 

10000 
1001 


5. 

10000 
999 


6. 

400500600700800900 
32011023045067089 


8. 

82795 
69899 

1-2. 
1010101 
101010 


9. 

12000988 
11998986 

13. 

10000000 
1000101 


10 

1009052 
1008987 

14. 

95000000 
240000 


*  For  Remainders  see  Key,  page  230; 
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15. 

75643=' 
9000 


16. 

7000000 
986432 


19. 

1752895342 
561922471 

22. 
11110001 
1101119 


17. 

5500623 
2006935 


20. 

87461 
18672 

23. 

3787634 
1478121 


18. 

78645 
46543 


21. 

5555555 
4187766 

24. 

878678941 
95968978 


25. 

32786532146 
10679361234 


26. 

102367423179810 
87912845067032 


§  20.    How  to  place  numbers  in  order  to  be  subtracted. 
Rule  : — Begin  at  the  left  hand,  place  the  figures  under  each 
other  as  in  addition.    (Consult  §  3,  pa^e  32.)    Write  units 
under  units,  tens  under  tens,  &c. 

From  786348  Take  43173.  operation. 

786348 
43173 


743175  Rem. 
Examples  for  Practice, 
From  7697834  Take  4387543     Rem.  3310291 
From  9387463  Take  3794367     Rem.  5593096 
From  7869438  Take  4358432     Rem.  3511006 


From  89763  Take  734  ;  Take  674,  and  add  the  remainders. 


89763 
734 
89029 


OPERATION. 

89763 
674 


89029  \  Rem. 
89089  S  added. 


89089 


178118  Ans. 


Examples  for  Practice. 
From   2378  Take  1103  Take  2163 


8586 
9685 
1001 
97387 
36987 
93871 
87638 


1341 
587 
973 
8691 
1721 
1347 
1238 


7355 
1675 
87 

3 

100 

nil 

2312 


Ans.  1490 
Ans.  8476 
Ans.  17108 
Ans.  942 
Ans.  r86080 
Ans.  72153 
Ans.  185284 
Ans.  171726 


*  For  remainders  see  Key.  page  230. 
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From  38721  Take  1031    Take   639    Ans.  75772 
97894  732  327    Ans.  194729 

From  90  take  30,  from  40  take  10 ; 
Subtract  6  from  60,  and  what  remains  then  1 

Ans.  144 
THEORETICAL  PRINCIPLES. 

1.  Any  given  number  may  be  diminished  by  taking  another  from 
it,  which  operation  is  called  Subtraction.  And  to  find  the  differ- 
ence between  two  numbers,  is  Subtraction :  and  consists  in  finding 
a  number,  which  if  added  to  the  less,  will  just  equal  the  larger. 
The  number,  from  which  subtraction  is  made,  is  understood  to  be 
the  whole,  and  the  number  to  be  subtracted  is  supposed  to  be  a  part 
of  that  whole;  consequently,  if  that  part  be  taken  from  the  whole, 
the  remainder  will  be  the  other  part,  proving  "  that  the  whole  is 
equal  to  all  its  parts." 

2.  The  number  to  be  subtracted,  must  be  larger  than  the  number 
subtracted,  or  it  would  be  a  negative  quantity.  The  arrangement 
of  the  orders,  must  be  the  same  as  in  addition,  units  under  units, 
&c. — though  the  operation  is  limited  to  only  two  given  numbers. 

3.  When  each  and  all  the  figures  in  the  minuend  exceed  those 
of  the  subtrahend,  subtraction  can  be  made  by  beginning  at  the 
left  hand ;  [see  ^  16.  Ea:.  1  to  7.]  indeed,  it  can  be  when  that  is 
not  the  case,  if  units  of  one  order  be  taken  from  the  same  order. 
But  for  uniformity,  in  rules,  we  begin  to  subtract  at  units'  place.  If 
an  order  be  wantmg  in  the  minuend,  the  deficiency  is  supplied  by 
taking  one  from  the  next  higher  order,  calling  the  cipher  ten,  and 
adding  one  to  the  next  figure,  in  the  subtrahend,  which  makes  the 
next  significant  figure  owe  less  than  its  nominal  value.  Showing 
that  we  borrowed  a  unit  of  a  higher  order,  and  paid  it  by  diminish- 
ing the  figure  in  the'  subtrahend  1,  (of  the  same  order,) — conse- 
quently, the  figure  from  which  we  borrowed  becomes  one  less,  and 
the  figure  to  which  the  one  is  added,  ten  greater.  Because,  if  two 
numbers  be  equally  increased,  their  difference  is  the  same ;  for  2 
from  6  is  4,  so  is  12  from  16 — both  increased  by  10.  The  result 
would  be  the  same  if  the  cipher  were  called  9,  and  the  figure  below 
it  diminished  by  1,  and  the  carrying  made  to  the  next  figtire. 
Ciphers  in  the  subtrahend  do  not  diminish  or  increase  the  value  of 
the  figures  in  the  minuend. 

4.  When  one  or  more  figures  inthe  subtrahend  exceed  that  of 
the  minuend,  it  is  called  ten,  and  the  figure  in  the  upper  line  is  add- 
ed to  the  remainder— ^or  prefix  one  to  the  upper  figure  and  subtract 
from  the  amount,  or  take  the  upper  figure  from  the  lower ;  then 
take  that  remainder  from  ten,  and  set  down  the  result ;  in  either 
case,  the  next  figure  to  be  subtracted  must  be  diminished  one  before 
taking  it  from  the  upper  figure,  The  carrying  will  be  paid  before 
the  end  of  the  operation  •  but  it  must  be  continued  when  com- 
menced, till  the  upper  figure  exceeds  the  lower.  This  operation  is 
borrowing  in  subtraction,  and  is  the  converse  of  carrying  in  addi- 
tion. 

5.  Prefixing  one,  or  adding  10  to  the  upper  figure,  is  takiag  cne 
from  the  next  left  hand  figure,  of  a  higher  order,  which  leaves  it 
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one  less  than  its  nominal  value ;  and  adding  one  to  the  figure  in 
the  subtrahend,  of  the  same  order,  pays  it.  This  shows  that  the 
subtraction  of  a  smaller  sum  from  a  larger  is  always  possible. 

aUESTlONS  ON  SUBTRACTION. 

1.  How  can  a  number  be  diminished'?  How  is  the  difference  be- 
tween two  numbers  found  1  What  is  the  operation  called  1  What 
sum  is  understood  to  be  the  whole'?  What  a  part  of  the  whole  %  What 
will  the  remainder  be      What  does  this  prove '? 

2.  What  is  a  negative  quantity  1  Do  they  occur  in  subtraction  1 
Must  units  be  placed  under  units  1  The  operation  is  confined  to  how 
many  numbers  1 

3.  Can  subtraction  be  performed  by  beginning  at  the  left  hand  *?  Can 
it  be  when  that  is  not  the  case '?  Why  begin  on  the  right  hand  ■?  When 
is  one  taken  from  a  higher  order  in  the  minuend  1  When  is  the  cipher 
called  ten  1  What  does  adding  one  to  the  next  figure  in  the  subtrahend 
do  '?  What  do  we  borrow  a  unit  from,  when  subtracting  1  How  is  it 
paid'?  What  becomes  one  less  "?  What  becomes  ten  greater ■?  What 
if  two  numbers  be  eqiially  increased  ?  What  if  the  cipher  be  called 
nine  ?    What  must  be  done  ■?    What  of  ciphers  in  the  subtrahend  1 

,4.  When  the  upper  figure  is  less  than  the  lower,  what  methods  of 
subtracting  are  there '?  What  must  be  done  with  the  next  subtrahend 
figure '?  When  will  the  carrying  be  paid  1  What  is  this  operation 
called  1    It  is  the  converse  of  what  operation  1 

5.  When  we  prefix  one  to  the  upper  figure  how  many  is  taken  from 
the  next  higher  order  What  does  adding  one  to  the  figure  in  the  sub- 
trahend do '?  Is  the  subtraction  of  a  less  sum  from  a  greater,  in  all 
cases  possible  1 


CHAPTER  IV. 

^21.  The  operation  of  Subtraction  may  be  performed  by 
a  very  short  and  quick  Rule,  called 

DIVISION. 

In  this  rule  there  are  two  numbers  given  to  find  a  third. 
The  larger  number  is  first  written  down,  then  the  smaller  at 
the  left  thereof:  then  the  inquiry  is  made  how  many  times  the 
smaller  number  is  contained  in  the  larger,  which  is  found  by 
making  answer  to  the  question,  what  figure  in  the  multiplica- 
tion table  multiplied  into  the  figure  on  the  left  hand,  will  make 
a  number  just  equal  to  the  larger  number.  This  figure  being 
found,  and  multiplied  therewith  will  perform  the  operation. 

Division  is  either  single,  or  composed  of  a  number  of  figures. 
Single,  when  the  dividing  number  consists  of  one  figure  only, 
and  the  divided  number  of  two  or  more  figures. 

^  22.  Division  is  a  rule  by  which  we  discover  how  often 
one  number  is  contained  in  another. 

5* 
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EXAMPLES. 

Divide  8  by  4 
Divide  9  by  3 
Divide  6  by  2 
Divide  4  by  2 
Divide  6  by  3 


OPERATIONS 

4)8(2 
8 


EXPLANATIONS. 


What  figure  multiplied  by  4  will 
make  8  ?  2,  for  2  times  4  are  8. 


3)9(3  3  in  9  how  many  times'?  3  times, 

9  for  3  times  3  are  9. 

2)6(3  6  contains  2  how  many  times?  3 

6  times,  for  3  times  2  are  6. 

2)  4(2  How  many  times  2  in  4?  2  times, 
4  for  2  times  2  are  4. 

3)  6)2  6  is  how  many  times  3?  2  times,  for 
6  twice  3  are  6. 


Exercises  for  the  Slate. 
2  in  8  how  many  times  ?  Ans.  4  j  Perform  the  operation  on  the 
slate. 

If  9  be  divided  by  3  what  is  the  Ans.  3 ;  How  done  on  the  slate. 

8  is  how  many  times  4 1  Ans.  2  ;  Show  the  operation  on  the  slate. 

9  contains  3  how  many  times  ?  Ans.  3  j  Exhibit  the  operation  on 
the  slate. 

Divide  8  by  4.  Ans.  2  Divide  9  by  3.  Ans.  3  Divide  4  by  2.  Ans.  2 
Divide  6  by  3.  Ans.  2  Divide  8  by  4.  Ans.  2  Divide  8  by  2.  Ans.  4 
Divide  4  by  2.  Ans.  2  Divide  6  by  2.  Ans.  3  Divide  9  by  3.  Ans.  3 

Obs.  The  operation  is  essentially  the  same  if  the  divided 
number  be  increased  to  two  figures,  if  they  can  be  measured  by 
the  dividing  number. 


EXAMPLES.  OPERATIONS. 


EXPLANATIONS. 


What  figure  multiplied  by  8  will  jusi 

produce  72?  9,  for  8  times  9  are  72. 
6  in  48  how  many  times  ?  8  limes, 

for  6  times  8  make  48. 
8  is  one  factor  and  56  is  the  product  of 

another  factor, which  is  to  be  found; 

and  is  7,  for  8  times  7  are  56. 


Divide  72  by  8  8)72(9 
72 

Divide  48  by  6  6)48(8 
48 

Divide  56  by  8  8)56(7 
56 

Exercises  for  the  Slate. 

Find  what  two  figures  multiplied 
together  will  make  63. 

Ans.  9  and  7 
54  is  produced  by  multiplying  two 
figures  into  each  other.  What  are 
they  ?  Ans.  6  and  9 

4  is  one  factor  of  32,  what  is  the  other? 
Ans.  8,  for  4  times  8  are  32 

§  23.  Division  is  finding  how  many  times  one  number  is  con- 
tained in  another,  and  what  remains. 


Divide  81  by  9  Ans.  9 

Divide  63  by  7  Ans.  9 
Divide  45  by  9  Ans.  5 
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Divide  67  by  8 


Divide  58  by  7 


6)39(6 
36 
3  rem. 

8)67(8 
64 
3  rem. 


7)58(8 

56 

2  rem. 


EXAMPLES.         OPERATIONS.  EXPLANATIONS. 

Divide  39  by  6  6)  39  (6  39  is  not  a  number  that  can 
be  produced  by  multiplying 
two  figures  together,  therefore 
the  nearest  figure  is  sought, 

67  is  not  a  composite  num- 
ber, i.  e.  made  by  the  multi- 
plication of  two  or  more  num- 
bers into  each  other,  for  this 
reason  there  must  be  a  re- 
mainder. 

7  times  8  are  56,  which  is 
the  nearest  possible  product 
to  58,  therefore  8  is  the  near- 
est factor  that  could  be  chosen 
to  make  58. 

Exercises  for  the  Slate. 
Divide  50  by  9,  i.  e.  find  the  times  9  is  contained  in  50,  and 
what  remains. 

Divide  67  by  9,  find  the  answer  and  what  is  left  of  the  di- 
vided No. 

Divide  38  by  4,  see  how  many  times  4  is  contained  in  38, 
and  what  is  over. 

Divide  87  by  9,  perform  the  operation  and  find  what  is  re- 
maining at  the  close  of  the  operation,  the  number  is  called  the 
Remainder. 

Division  is  finding  how  many  times  one  number  may 
be  taken  or  subtracted  from  another. 


EXAMPLE  1. 

How  many  times  6  in  24  or 
6  can  be  taken  from  24  how 
many  times  ?  Ans.  4  times. 


OPERATION. 

24 
6^ 
18 
_6 
12 

6 
6 


OR. 

6)  24  (4 
24 
00 


Ans.  0 


Exercises  for  the  Slate. 

How  many  times  6  in  30  ?  9  can  be  taken  from  63  how 
piany  times  ? 

How  many  times  7  in  49  ?  7  is  eontained  in  42  ^ow  many 
times  ? 
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EXAMPLE  2. 

5  in  25  how  many  times,  or 
5  can  be  taken  from  25  how 
many  times?  Ans.  5  times. 


OPERATION. 


25 
1.  5 


OR. 


15 
3.  5 


5)  25  (5 
25 
00 


10 

L  5 
~5 
^  _5 
0 

Exercises  for  the  Slate. 


How  many  times  8  in  72  ?    8  in  56  how  many  times  ? 
§  24.  Explanation  of  the  terms  Divisor,  Dividend,  Dividual, 
Quotient  and  Remainder. 

In  division  there  are  two  numbers  given  to  find  a  third. 

1.  The  number  given  to  be  separated  or  divided,  which  is 
generally  the  largest  of  the  two  given  numbers  ;  and  is  placed 
at  the  right  of  the  dividing  number,  is  called  The  Dividend,* 

2.  The  separating  number,  which  is  placed  on  the  left  of  tho 
divided  number,  and  is  a  less  number  ;  is  called  The  Divisor. \ 

3.  The  answer,  or  number  which  shows  how  often  the  di- 
viding number  is  contained  in  the  number  divided,  or  the  num- 
ber of  parts  into  which  the  dividend  is  then  separated  ;  is  called 
The  Quotient.^ 

4.  The  number  that  is  made  after  subtracting  the  sum  pro- 
duced from  multiplying  the  divisor  and  quotient  figure  together, 
with  a  figure  of  the  dividend  annexed  thereto,  is  called  The 
Dividual.^ 

5.  At  the  close  of  the  operation,  there  is  sometimes  an  uncer- 
tain number,  (part  of  the  divided  number,)  which  is  less  than 
the  divisor ;  and  is  called  The  Remainder.^ 

These  terms  may  be  represented  to  the  pupil's  better  under-, 
standing  as  follows  : 

REPRESENTATION  OF  PARTS.  NAMED. 


XI)  864*  (1231! 


864  the  Dividend. 
7.  16.  and  24  the  Dividuals. 


and  3  the  Remainder. 


7  the  Divisor. 
123  the  Quotient. 
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DEFINITION  OF  TERMS  IN  DIVISION. 

Dividend,  the  number  to  be  measured  or  separated  into  parts 
by  another  given  number. 

Divisor,  the  number  by  which  the  dividend  is  to  be  measured 
or  separated  into  equal  parts. 

Quotient,  the  number  that  shows  how  many  times  the  divisor 
is  contained  in  the  dividend. 

Dividuals,  numbers  in  division,  being  a  part  of  the  dividend, 
together  with  the  subtracted  products. 

Remainder,  the  number  that  is  left  at  the  end  of  some  opera- 
tions, in  division,  which  must  be  less  than  the  divisor,  and  of 
the  same  kind  Avith  the  dividend. 

From  the  preceding  operations,  explanation,  definitions,  &c. 
the  following  Rules  may  be  presented. 

1.  When  the  divisor  consists  of  one  figure  only,  and  the  divi- 
dend of  one  or  two, 

Rule  : — Find  a  figure,  and  place  it  in  the  quotient,  which 
when  multiplied  by  the  divisor  wiil  just  produce  the  dividend, 
place  the  product  directly  under  the  dividend ;  then  substract  it 
therefrom,  if  ciphers  be  the  result  the  operation  is  correct. 

2.  When  the  divisor  is  a  single  figure,  and  the  dividend  con- 
sists of  a  number. 

Rule  : — Take  but  one  figure  of  the  dividend  for  a  dividual 
at  a  time.  Seek  how  many  times  the  divisor  can  be  had  in  it, 
place  the  number  of  times  in  the  quotient ;  multiply  the  divisor 
by  the  quotient  figure,  subtract  the  product  from  the  dividual ; 
then  bring  down  the  next  figure  and  annex  it  to  the  remainder 
for  another  dividual,  so  continue  to  seek,  multiply,  subtract,  and 
bring  down,  till  no  figure  shall  remain  unused. 

EXAMPLES  AND  OPERATIONS 


3)87342(29114       3)93469(31156  4)7898(1974 

27-  3-  38^ 

27  '            3  36 

~3^  T  "29- 

3_ 

4-  16-  18- 

3_  15_  16 

12-  19-                     2  Rem. 

12  18 

00  1  Rem* 


Explanation  of  the  first  example  which  will  virtually  illustrate 
the  whole. 

Say,  3  in  8  2  times^  place  it  at  the  right  of  the  curve  :  thea  say  2 
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times  3  are  6,  place  it  under  8 — then  say  6  from  8  leaves  2:  then 
bring  down  7  and  join  it  to  2,  which  becomes  27:  then  say  3  in  27 
9  times,  9  times  3  are  27—27  from  27— naught  00 ;  then  bring 
down  3,  and  say  3  in  3,  1 ;  place  the  one  as  before  ;  say  once  3  is 
3;  3  from  3,  naught  0;  then  bring  down  4,  say,  3  in  4,  1 ;  then 
say  once  3  is  3,  3  from  4,  1  ;  bring  down  2  and  join  it  to  1,  which 
becomes  12,  3  in  12,  4  times  ;  4  times  3  are  12—12  from  12,  naught 
0 — the  operation  is  now  completed. 

Exercises  for  the  Slate. 

2)  71314     A71S.     35657  '2)6789274    Ans.  3394637 

3)  423438    Ans.    141146    3)37485765  Ans.  12495255 

4)  5678356  Ans.  1419589    4)4545688    Ans.  1136422 

5)  687895    Ans.    137579    6)6786792    Ans.  1131132 

^  25»  Examples  in  Single  division  where  the  first  figure 
of  the  dividend  is  less  than  the  divisor. 

Rule  : — Take  two  of  the  first  figures  in  the  dividend  for  a 
dividual ;  then  seek  how  many  times  the  divisor  is  contained  in 
it ;  place  the  number  of  times  in  the  quotient,  multiply  the 
divisor  by  the  figure,  subtract  the  product  from  the  dividend  ; 
then  bring  down  the  next  figure  and  annex  it  to  the  remainder 
for  a  dividual,  so  continue  to  do,  till  all  the  figures  in  the  divi- 
dend shall  have  been  brought  down  and  used. 

Never  place  a  cipher  in  the  quotient  the  first  time  you 

seek. 

EXAMPLES  AND  OPERATIONS. 

4)13-87464(346866  7)16-32274(233182 
1^----  14^.... 

18-  23- 

16  21 

"27-  "22^ 

24  21 

34-  12. 

32_  7_ 

26-  57- 

24  56 

~24-  U 

24  14 

00  00 

Note.  The  dots  (•)  show  that  the  figures  above  them  must  be  brought 
down  and  joined  to  the  dividual. 

Exercises  for  the  Slate. 
Divide  254624  by  8  Divide  157492  by  4 

Quot.  31828  auot.  39373 
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Divide  3746892  by  6  Divide  192798  by  9 
auot.  624482  Quot.  21422 

Divide  134724  by  6  Divide  417865  by  5 
auot.  22454  auot.  83573 

Divide  284864  by  4  Divide  389746  by  7 
auot.  71216  auot.  55678 

f;^  Questions  to  be  answered  by  the  pupils  in  classes. 

2  in  127,  how  many  times  7  Ans.  Say,  2  in  12,  6  times,  7  over.  2  in  180  . 
say,  2  in  18,  9  times,  0  over.  3  in  241?  say,  3  in  24,  8  times,  1  over.  3  ii 
271'?  say,  3  in  27,  9  times,  1  over.    6  in  184?  say,  6  in  18,  3  times,  4  over. 

4  in  280  ?  say,  4  in  28,  7  times,  0  over.    7  in  496  7  say,  7  in  49,  7  times,  6  over. 

5  in  404  ?  say,  5  in  40,  8  times,  4  over.  8  in  642 1  say,  8  in  64,  8  times,  2  over. 

6  in  540  7  say,  6  in  54,  9  times,  0  over.  4  in  361  7  say,  4  in  36,  9  times,  1 
over. 

What  must  be  done  with  what  is  over  ?  Ans.  It  must  be  brought  down  and 
joined  to  the  dividual,  each  time  after  subtracting. 

§  26.  Examples  of  long-  division  will  now  be  presented 
with  two,  three,  or  more  figures  in  the  divisor. 

Ex.    Divide  7890123  by  426.    Ans.  18521 

OPERATION.  EXPLANATION. 

426)789-0123(18521     There  are  3  figures  in  the  divisor,  point  off 
426  ....  3  in  the  dividend  for  a  dividual: — seek  how 

many  times  436  is  contained  in  789,  (1)  then 
multiply  426  by  1,  place  426  under  789  and 
3408  subtract  it  therefrom ;  there  remains  363 ; 

2221'  then  bring  down  the  0,  and  annex  it  to  363  ; 

2 1 30  making  it  3630  for  a  dividual ;  then  seek  hovt 

— qJoT  often  426  is  contained  in  3630,  (8  times);  ther. 

^l^t  multiply  426  by  8,  which  produces  3408 ; 

^ZZ_  place  it  under  3630,  and  subtract  3408  there- 

603*  from — the  remainder  will  be  222 ;  bring  down 

426  the  1  and  annex  it  to  222  ;  making  it  2221  for 

n  a  dividual.    Continue  the  operation  till  you 

have  used  all  the  figures  in  the  dividend,  and 
obtained  a  remainder  of  177,  which  is  less  than  the  divisor,  426. 

From  the  preceding  example  and  explanation  we  derive  this 
Rule  : — Point  off  as  many  places  in  the  dividend  as  there 
are  places  in  the  divisor  for  thej^r.v^  dividual.  Seek  how  many 
times  the  divisor  is  contained  in  it,  place  the  number  of  times  in 
the  quotient ;  multiply  each  figure  of  the  divisor  by  the  figure 
placed  in  the  quotient ;  subtract  the  product  arising  from  the 
multiplying  of  the  divisor  by  the  quotient  figure  from  the  divi- 
dual ;  then  bring  down  but  one  figure  out  of  the  Dividend  and 
annex  it  to  the  remainder  for  a  dividual :  which  is  all  that 

ever  must  be  brought  down  out  of  the  dividend,)  then  seek  how 
many  times  the  divisor  may  be  contained  in  the  dividual,  place 
the  number  in  the  quotient^ — multiply  the  divisor  by  the  quotient 
figure,  and  subtract  the  product  therefrom ;  so  go  on  with  the 
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operation  till  the  last  subtraction  will  be  ciphers,  or  a  number 
less  than  the  divisor. 

Questions  to  be  answered  by  the  pupils  in  classes. 

1.  What  is  single  division  7  It  is  dividing  a  number  by  a  single  figure. 
How  do  you  divide  a  number  in  single  division  7  By  finding  a  quotient 
figure,  which  will  just  produce  the  dividend.  Mow  is  that  figure  found  1  By 
multiphcation. 

2.  How  do  you  divide  a  large  number  by  one  figure  1  Take  one  figure  at 
a  time,  out  of  the  dividend,  for  a  dividual.  How  many  figures  are  joined  to 
the  remainder  each  time'?  One.  What  does  this  make'?  A  new  dividual 
each  time.  How  do  you  know  when  the  operation  is  correct'?  If  the  last 
product  be  as  the  last  dividual,  it  is  right. 

3.  When  the  first  figure  of  the  dividend  is  less  than  the  divisor,  what  must 
be  done  ?  Take  two  figures  for  a  dividual.  How  many  figures  must  be 
brought  down  after  subtracting?  One;  and  it  must  be  annexed  to  the  re- 
mainder, for  a  dividual.  One  thing  must  never  be  done,  wh.a.t  is  ill  Never 
place  a  0  in,  the  quotient,  because  the  divisor  is  larger  than  the  same  number 
of  figures  in  the  dividend.  What  must  be  done '?  Take  one  or  more  figures, 
or  a  sufficient  number  so  that  it  will  go. 

4.  What  part  of  a  division  sum  is  the  dividend?  It  is  the  number  to  be 
divided.  What  is  the  divisor?  It  is  the  number  by  which  the  dividend  is 
divided.  The  quotient  is  what  ?  It  is  the  number  of  times  that  the  divisor  is 
contained  in  the  dividend.  What  makes  the  dividual?  It  is  made  by  joining 
one  figure  to  what  is  left  after  subtracting.  The  remainder  is  what  ?  It  is  a 
number  less  than  the  divisor,  and  a  part  of  the  dividend  which  sometimes 
remains  at  the  close  of  an  operation. 

§  27.  Rules  to  determine  how  many  times  the  divisor  will 
go  in  the  dividend  and  dividuals. 

1.  When  the  first  figure  of  the  divisor  is  contained  in  the 
first  figure  of  the  dividend  or  dividual, 

Rule  : — Find  how  often  the  first  figure  of  the  Divisor  is 
contained  in  the  first  figure  of  the  Dividend  or  Dividuals,  the 
answer  is  the  true  quotient  figure. 

examples  and  operation. 
21230)89399-861(421 1  explanation. 

84920  •  •  •  2  in  8,  [first  figures  of  the  divisor  and 

AAyyQQ  '  dividend]  4  times,  first  quotient  figure.  2  in 

!o^Aa  4,  [first  figure  of  the  dividual]  2  times,  2d 

4_24b0_^  quotient  figure.    2  in  2,  [2d  dividual]  1, 

23386-  3d  quotient  figure.    Again,  2  in  2,  [3d  di- 

21230  vidual]  1,  last  quotient  figure. 

21561' 
21230 


331 

Exercises  for  the  Slats. 

Divide  26483-21  by  23645  Divide  367848-3219  by .303212 

auot.  112  Rem.  81  Quot.  12131  Rem.  218447 

Divide  47984-56  by  43162  Divide  89783-128  by  42321 

auot.  Ill  Rem.  7474  Quot.  2121  Rem.  20287 

Divide  97872-34  by  238 11  Divide  56912-46  by  51232 

auot.  41 1  Rem.  9 1 3  auot.  1 1 1  Rem.  4494 
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|;il=  (Questions  to  be  answered  by  the  pupils  in  classes. 

How  many  figures  must  be  pointed  off  in  the  dividend  ?  As  many  as  there 
are  in  the  divisor.  What  is  to  be  done  when  the  second  figure  of  the  divi- 
dend or  dividual  exceeds  the  second  of  the  divisor  1  Ans.  See,  if  the  first 
figure  of  the  divisor  will  go  in  the/?-s^  figure  of  the  dividend,  if  it  will,  it  will 
be  the  true  quotient  figure.  Give  an  example  !  Divide  26  by  21.  Divide  47 
by  23. 

2.  When  the  Jirst  figure  of  the  dividend  is  less  than  that  of 
the  divisor. 

Rule  : — Find  how  many  times  the  first  figure  of  the  divisor 
is  contained  in  the  Jirst  ttvo  figures  of  the  dividend  or  dividuals, 
the  number  will  be  the  correct  quotient  figure. 


243332- 
217024 
26308 

Exercises  for  the  Slate. 
Divide  119184-6  by  31273     Divide  1139717-4324  by  512321 

Quot.  38    Rem.  3472  Gluot.  22246    Rem..  81358 

Div.  317148-675  by  41321      Div.  1335331-234354  by  602134 

Quot.  7675  Rem.  10000       Unot.  2217664    Rem  339388 

Questions  to  be  answered  by  the  pupils  in  classes. 
What  is  to  be  done  v/hen  the  first  figure  of  the  divisor  exceeds  the  first  of 
the  dividend  or  dividual  7   Take  the  Jirst  tico,  and  inquire  how  many  times 
the_;ir-s^  figure  of  the  divisor  will  go  in  them,  the  No.  will  be  the  right  quotient 
figure.    Give  an  example  !   2  in  16  ;  6  in  18 ;  9  in  27. 

3.  When  the  second  figure  of  the  dividend  exceeds  the  first 
figure  of  the  Divisor, 

Rule  : — Multiply  the  second  figure  of  the  divisor  by  the 
number  of  tim»es  that  the  first  figure  of  the  divisor  appears  to  go 
in  the  first  figure  of  the  dividend  or  dividual ;  then  diminish 
the  figure  so  found  (on  account  of  carrying)  1,  2  or  3,  and  it 
will  give  the  true  quotient  figure  each  time. 


EXAMPLES   AND  OPERATION. 


54256)126549-3252(23324 
108512   


5  in  12,  [5  first  divisor  figure  ;  12 
first  two  dividend  figures]  2  times.  5 
in  18,  [5  divisor  figure;  18  first  two 
dividual  figures]  3  times.  Then  5  in 
17,  [next  dividual  figures]  3  tim-es. 
Now,  5  in  13,  [next  dividual  figures]  2 
ti'/iies.  Again,  5  in  24  [last  dividual  j 
4  times. 


EXPLANATION. 


180373- 
162768 
176052- 
162768 


132845- 
108512 


6 
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examples  and  operations. 
27235)63273-0626(23232  explanation. 
54470   


88030- 
81705 

63256- 

54470 

87862- 
81705 
61576- 
54470 

7106 


2  in  6  [first  divisor  and  dividend 
figures]  3  times  ;  now  3  times  7  [2d 
divisor  figure]  are  21 ;  2  to  carry — 3 
times  2  [first  divisor  figure]  are  6,  and 
2  carried  are  8,  which  is  2  more  than 
6  :  [first  figure  of  the  dividend]  there- 
fore, 2  is  the  first  quotient  figure. 
Now,  2  in  8,  [first  dividual  figure]  4 
times ;  then  4  times  7,  [2d  divisor 
figure]  are  28,  2  to  carry  ;  4  times  2, 
[first  divisor  figure]  are  8  and  2  car- 
ried are  10,  which  is  2  more  than  8, 
[first  dividual  figure] ;  therefore,  3  is 
the  true  quotient  figure.  2  in  6  [next  dividual  figure]  3  times ;  then 
3  times  7  are  21  ;  2  to  carry — 3  times  2  are  6  and  2  are  8,  Avhich 
is  2  more  than  6,  [first  dividual  figure],  2  is  the  next  quotient  figure. 

2  in  8  [next  dividual  figure]  4  times,  4  times  7  are  28—2  to  carry  ; 
then  4  times  2  are  8,  and  2  carried  are  10,  which  is  2  more  than  8; 
[3d  dividual],  3  next  quotient  figure.    Then  2  in  6  [last  dividual] 

3  times  ;  now  3  times  1  is  3,  which  is  2  more  than  1,  [2d  dividual 
figure];  therefore,  2  is  the  last  quotient  figure. 

Exercises  for  the  Slate. 
Divide  304-828  by  131  Divide  68132-782  by  12472 

auot.  2326  Rem.  122  Quot.  6462  Rem.  10718 

Divide  8804  872  by  26487      Divide  88075-784  by  27325 


Quot.  332  Rem.  111^ 
Divide  622-7134  by  267 
auot.  23322  Rem.  160 


Gluot.  3223  Rem.  7309 
Div.  87816-65452  by  26345 
Quot.  333333  Rem.  7567 


(Questions  to  be  answered  by  the  pupils  in  classes. 

What  is  to  be  done,  when  the  second  figure  of  the  dividend  exceeds  the 
Jirst  figure  of  the  divisor  ?  Ans.  See  how  many  times  the  Jirst  figure  of  the 
divisor  is  contained  in  the  first  of  the  dividend  or  dividual,  and  lessen  the  No. 
one  or  two.    Give  an  example !   28  in  62 ;  37  in  92. 

Remark.  The  greatest  difliculty,  in  division,  is  to  know  how  to  pro- 
ceed in  every  new  case  that  may  occur. 

§  28.  The  previous  section  and  the  following  examples  in- 
clude every  variety  in  long  division. 

N.  B.  Each  example  should  be  wrought  at  length  by  the  pupil— the 
book  being  closed. 


I.  With  a  remainder,  which 
must  be  less  than  the  divisor. 

Rule  : — Divide,  and  obtain  a 
remainder,  which  will  be  less 
than  the  divisor. 


OPERATION. 

9)28-974(3219 
27  -  -  • 

19. 
18 

17. 
9_ 
84. 

3  Rem. 
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11.  With  one  or  more  ciphers  at 
the  right  hand  of  the  divisor  and 
dividend. 

Rule  : — Cut  off  the  same  num- 
ber of  ciphers  in  the  dividend  as 
in  the  divisor ;  divide  by  the  sig 
nificant  figures,  and  then  annex 
the  remaining  ciphers  to  the  re 
mainder, 

OPERATION. 


55  0)5290)0(96 


495 


100  Rem. 

III.  With  ciphers  in  the  divi- 
sor, but  none  in  the  dividend. 

Rule: — Cutoff  as  many  figures 
of  the  dividend  as  there  are  ci- 
phers in  the  divisor ;  and  annex 
them  to  the  remainder, 

OPERATION. 

67[000)86348|634(1288 

193 
134 

~594 
536 

"588 
536 

~52  634  Rem. 

IV.  With  ciphers  in  the  quo 
tient  when  the  divisor  will  not  go 
in  the  dividend. 

Rule  : — Whenever  a  figure  is 
brought  down  and  annexed  to  the 
dividual,  and  the  dividual  remains 
still  less  than  the  divisor,  a  cipher 
must  be  placed  in  the  quotient, 
and  another  figure  brought  down ; 
and  if  the  dividual  then  be  less 
than  the  divisor,  there  must  be 
another  figure  brought  down,  and 
so  on,  till  the  dividual  becomes  I 
just  equal  to  or  exceeds  the  di- 
visor, I 


OPERATION. 

54)147-42271(273005 
108 

lt94 
378  • 

l62 
162 

271 

270 


1  Rem. 

V.  After  subtracting  a  product 
from  a  dividual,  and  there  re- 
mains nothing  ;  yet  there  is  a  ci- 
pher or  ciphers  attached  to  the 
dividend. 

Rule  : — Place  the  ciphers  at- 
tached to  the  dividend  at  the 
right  hand  of  the  quotient  figures 
and  the  operation  is  completed. 

OPERATION. 

335)586-2500(17500 
335  • 

25I2 
2345 

1675 
1675 

0000 

VI.  With  ciphers  in  the  divi- 
dend, but  none  in  the  divisor  or 
quotient. 

Rule  : — Bring  down  the  ci- 
phers, one  at  a  time  out  of  the  di 
vidend,  and  annex  them  to  th. 
dividual  in  the  same  manner  a« 
if  they  were  figures. 


416- 

leo. 

416 

lib. 

416 


24  Rem. 
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VII,  With  a  cipher  on  the  left 
hand  of  the  dividual. 

Rule  : — Ciphers  on  the  left 
hand  of  whole  numbers,  are  of  no 
value. 


OPERATION. 

8)16-08016(20102 
16  

^08. 
8. 


OPERATION. 

467)4593-6(98 
4-203^^ 
'  3906- 
3736 
170  Rem. 
IX.    The  greatest  number  of 
times  a  divisor  can  be  contained 
in  any  dividual. 

Rule: — The  divisor  is  never 
contained  in  a  dividual  more  than 
9  times. 

OPERATION. 

320)325674(999 
2934_ 
"3227 


016. 
16 

00~ 

VIII.  When  the  2d  figure  of 
the  divisor  exceeds  that  of  the 
dividend. 

Rule  : — Point  off  one  rtiore 
figure  in  the  dividend,  than  there 
are  of  the  divisor. 

liJ'Q'Uestions  to  be  answered  by  the  pupils  in  classes. 

The  remainder  in  division  must  be  less  than  what  ?  The  divisor.  When 
there  is  a  cipher  or  ciphers  in  the  divisor  and  dividend,  what  must  be  done? 
Cut  them  off.  When  there  are  ciphers  in  the  divisor,  and  none  in  the  divi- 
dend, what  may  be  done?  Cut  off  as  many  figures  in  the  dividend  as  there 
are  ciphers  in  the  divisor.  When  the  divisor  will  not  go  in  a  dividual,  what 
must  be  done  ?  Place  a  cipher  in  the  quotient,  and  annex  another  fi^re  to 
the  dividual.  When  there  are  ciphers  on  the  right  hand  of  the  dividend,  what 
must  be  done  ?  Bring  them  down  and  join  them  to  the  remainder.  Are 
ciphers  of  any  value  on  the  left  hand  of  the  dividual  ?  No.  What  is  the 
reason  that  the  divisor  can  never  go  more  than  9  times  in  a  dividual?  Be- 
cause if  the  divisor  be  multiplied  by  10,  it  will  become  greater  than  the 
dividual. 

Examples  including  the  principles  of  the  prtceding  operations. 


Divide 
Divide 
Divide 
Divide 
Divide 
Divide 
Divide 
Divide 
Divide 
Divide 
Divide 
Divide 
VII.  Divide 
Divide 


II. 


Ill 


IV. 


V. 


VI. 


211499  by 
318727  by 
9622800  by 
84981700  by 
654654  by 
149596478  by 
1212288  by  ' 
27072329  by 
14968800  by 
21156900  by 
76800  by 
576000  by 
240364  by 
46092  by 


Divisor. 

Quotient. 

Rem. 

8 

26437 

3 

5 

63745 

2 

1320 

7290 

000 

970 

87610 

000 

4500 

145 

2154 

12000 

12466 

4478 

24 

50512 

00 

47 

576007 

00 

324 

46200 

00 

327 

64700 

00 

52 

1476 

48 

145 

3972 

60 

12 

20030 

4 

23 

2004 

00 
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VIII.  Divide  3782681  by  3871  977  714 
Divide  276932  by  287  964  264 

IX.  Divide  4679532  by  468  9999 
Divide  8450541  by  8459  999 

PKOMISCUOnS  KXAMPLES. 

Divide  1406373  by  108  Divide  78901  by  32 

auot.  13021  Rem.  105  auot.  2465  Rem.  21 

Divide  146200  by  430  Divide  215059670  by  J25 

auot.  340  Rem.  0  auot.  1720477  Rem.  45 

Divide  4944000  by  960  Divide  49561776  by  5137 

auot.  5150  Rem.  000  auot.  9648  Rem.  0000 

Divide  987654321  by  123456        Divide  1191467  bv  57 

auot.  8000  Rem.  6321  auot.  20902  Rem.  53 

Divide  4^952  by  160  Divide  1765391  by  180 

auot.  268  Rem.  72  auot.  9807  Rem.  131 

Divide  30000  by  365  Divide  11200  by  2240 

auot.  82  Rem.  70  auot.  5  Rem.  00 

A  General  Rule  for  working  Division. 
§  29.    1.  Point  off  for  the  first  period  as  many  places  in 
the  dividend  as  there  are  figures  in  the  divisor,  except  when  the 
first  figure  in  the  dividend  is  less  than  the  first  figure  in  the 
divisor  ;  then  point  off  one  figure  more  for  the  first  period. 

2.  Seek  how  many  times  the  divisor  is  contained  in  the  first 
period,  place  the  number  of  times  in  the  quotient. 

3.  Multiply  the  divisor  by  the  quotient  figure  ; 

4.  Subtract  the  product  from  the  figures  pointed  off; 

5.  Bring  down  the  next  figure  from  the  dividend,  and  annex 
it  to  the  remainder.    (This  makes  the  first  dividual.) 

6.  Then  seek  how  many  times  the  divisor  is  contained  in  the 
dividual,  jEj^  which  can  never  be  over  9  times,  and  place  the 
number  of  times  in  the  quotient,  &c. 

A  General  Rule  to  determine  how  many  times  the  Divisor  is 
contained  in  the  Dividend  and  Dividuals. 

1.  Inquire  whether  the  first  figure  of  the  divisor  can  be  con- 
tained in  the  first  figure  of  the  dividend ;  if  it  can,  the  number 
of  times  will  give  the  first  quotient  figure — provided  the  2d  and 
3d  figures  of  the  dividend  exceed  those  of  the  divisor.  If  they 
do  not,  the  quotient  figure  must  be  diminished  1  or  2. 

2.  Inquire  whether  the  first  figure  of  the  divisor  will  go  in 
the  first  two  figures  of  the  dividend,  if  so,  the  number  of  times 
will  be  the  quotient  figure — provided  the  ^d  a7id  Ath  figures  oj 
the  dividend  exceed  the  2d  and  3d  of  the  divisor.  If  they  do 
not,  the  quotient  figure  must  be  diminished  1  or  2. 

Exercises  for  the  Slate. 
Divide  1198-714*  by  396  Divide  987-651192  by  132 

  auot.  3027  Rem.  22  auot.  7482206  Rem.  000 

*  Hie  dots  (•)  show  the  number  of  figures  in  the  first  period. 

6* 
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Divide  159-84  by  48 

auot.  333  Rem.  00 
Divide  2326-174  by  600 

auot.  3876  Rem.  574 
Divide  742-364  by  462 

auot.  1606  Rem.  392 
Divide  64-95436  by  52 

auot.  124912  Rem.  12 
Divide  217-33985  by  91 

auot.  238835  Rem.  00 


Divide  1234-56789  by  365 

auot.  338237  Rem.  284 
Divide  313-26744  by  114 

auot.  274796  Rem.  00 
Divide  2674-236  by  634 

auot.  4218  Rem.  24 
Divide  999*936  by  144 

auot.  6944  Rem.  000 
Divide  4798-9536925  by  735 
auot.  65291886  Rem.  715 


^  30.  Examples  with  the  amount  of  the  quotients  arising 
from  two  operations  added  into  one.  The  direct  figures  to  each 
quotient  are  in  the  Key,  page  230. 

Let  the  pupil  be  required  to  find  a  correct  Answer  without 
consulting  the  Key  for  each  quotient  figure. 

Ex     Divide  874632  by  31,  by  42. 


31)874632(28218 
29  Rem. 


OPERATION. 

42)87463-2(20824 
24 

Exercises  for  the  Slate. 


28213  >  auot. 
20824  ]  figures. 
49037  Amt.of. 


2Div.  473482  by  46  by  36 
3Div.  873462  by  41  by  83 

4  Div.  8787238  by  432  by  137 

5  Div.  3787384  by  212  by  612 

6  Div.  97978436  by  521  by  621 

7  Div.  74863284  by  632  by  712 

8  Div.  9784632  by  631  by  821 


Amt.  23445  Rem.  4.  10 
Amt.  31826  Rem.  39.  53 
Amt.  84480  Rem.  358.  58 
Amt.  24053  Rem  4. 328 
Amt.  345833  Rem.  218.  161 
Amt.  223599  Rem.  356.  44 
Amt.  27423  Rem.  346.  775 


Questions  to  be  answered  by  the  pupils  in  classes. 
What  is  the  first  step  in  division  ?  To  write  down  the  dividend  and  divisor 
Name  the  other  steps!  Point  off:  seek:  multiply:  subtract;  and  brin^ 
down.  What  is  meant  by  divisor'?  By  dividend  ?  By  quotient '?  By  re^ 
mainder7  By  dividual?  What  rules  are  used  in  dividing '?  Multiplication 
and  Subtraction. 

When  we  say,  3  is  contained  in  20,  6  times,  and  2  over,  which  of  these  num 
bers  is  the  divisor'?  Which  the  dividend?  Which  the  quotient?  Which  thi 
remainder  ?  Propose  an  example  that  has  a  divisor,  dividend,  quotient  an< 
remainder? 

SHORT  DIVISION. 
^31.  This  is  a  contraction  of  long  division. 

Examples  for  Operation. 
Divide  7642  by  2  Divide  7695  by  2  Divide  61231280  by  5 

OPERATIONS. 

2)7642  2)7695  5)61231280 

3821  3847  1  Rem.  12246256 


PROOFS. 


er 


EXPLANATIONS. 

1  Ex.  Here  one  half  of  7  is  3 ;  set  down  3  and  carry  the  I  that 
remains  ;  then  half  of  16  is  8  ;  set  down  8,  and  half  of  4  is  2,  and 
half  of  2  is  1 ;  so  the  quotient  is  3821. 

2  Ex..  2  in  7,  3  times  and  1  over :  then  2  in  16,  8  ;  then  2  in  9,  4; 
and  1  over  :  then  2  in  15,  7  ;  and  1  over. 

3  Ex.  5  in  6,  once,  and  1  over,  set  down  1  :  then  5  in  11,  twice, 
and  1  over,  set  down  2:  then  5  in  12,  twice  and  2  over,  set  down 
2 :  then  5  in  23,  4  times,  and  3  over,  set  down  4 :  then  5  in  31,  6 
times,  and  1  over,  set  down  6 :  then  5  in  12,  twice  and  2  over,  set 
down  2 :  5  in  28,  5  times  and  3  over  ;  set  down  5 :  then  5  in  30,  6 
times. 

A  general  Rule  for  Short  Division. 

Inquire  how  often  the  divisor  is  contained  in  the  first  left 
hand  figxire  of  the  dividend,  and  if  that  be  too  small  to  contain 
it,  take  the  first  two  ;  set  that  number  down  for  the  first  left 
hand  figure  of  the  quotient — next,  multiply  the  divisor  by  the 
quotient  figure,  and  subtract  the  product  from  the  figure,  or 
figures,  taken  in  the  dividend,  and  to  the  remainder  annex  the 
next  figure  of  the  dividend  for  a  new  dividual  (performing  thif 
operation  in  your  mind  only)  and  extend  the  same  process  to 
each  remaining  figure  of  the  dividend  successively,  setting  down 
only  the  quotient. 

Exercises  for  the  Slate. 


Quotients. 

Rems. 

Divide  7687267 

by 

2 

3843633 

1 

8719875 

by 

3 

2906625 

0 

1760019 

by 

5 

352003 

4 

576973 

by 

7 

82424 

5 

867918 

by 

9 

96435 

3 

8965462 

by 

6 

1494243 

4 

2687146 

by 

4 

671786 

2 

§  32.  The  following  examples,  in  addition,  subtraction, 
multiplication  and  division,  have  incorrect  answers  annexed,' 
that  the  learner  may  prove  them  to  be  so,  and  by  that  means 
obtain  a  correct  answer  to  each  example. 

Addition  is  proved  by  subtracting  the  total  less  top  line  from 
The  SUM  TOTAL. 

Subtraction  is  proved  by  adding  the  Remainder  and  Sub- 
trahend together. 

Mt?ltiplication  is  proved  by  dividing  the  Product  by  the 
Multiplier  :  The  Multiplicand  will  answer  to  the  Quotient. 

Division  is  proved  by  multiplying  the  quotient  by  the  divi- 
sor: The  dividend  will  answer  to  the  Product. 

It  is  very  absurd  to  require  proof  of  a  new  beginner,  before  he 
has  been  made  acquainted  with  the  means  of  obtaining  it.  The  rudi- 
ments of  Arithmetic  should  first  be  given. 


68 


ARITHMETIC. 


ADDITION. 

7969797986       7377367       472837672  563218 

8658138987       9788472       364778738  987647 

3791297346       7323689       973844998  478295 


18085900986      11544225      1488138175  168582J 

SUBTRACTION. 
From  9600740998    From  6000998803    From  9780342000 
Take  3798392602    Take  1654037645    Take  3366782 


Rem.  5691458286  5445850268  9686086328 

MULTIPLICATION. 
Multiply  372347832  by  6       Ans.  1901953669 
Multiply  372347832  by  7       An^.  2327324891 
Multiply  673483723  by  5       Ans.  1034184882 

DIVISION. 

213)9798639(Q?io?.  47003     472)7634600(Qwo^.  16275 
312)77847 12(Qzio^.  24851       36)83808{Quot.  2327 
103)887 i686{Quot.  86262      56)82432(Qmo^.  1471 

ABBREVIATIONS. 
To  multiply  by  9,  99,  999,  &c.  in  one  line.  Method — An- 
nex to  the  multiplicand  as  many  ciphers  as  there  are  9's  in  the 
multiplier  ;  then  subtract  the  multiplicand  from  the  new  one  ; 
the  remainder  will  be  the  answer. 

Ex.    Mult.  472341  by  999  operation. 

472341000 
472341 

Ans.  471868659 
To  divide  by  10,  100,  1000,  10000,  &c.    Method— Cut  off 
the  same  number  of  figures  in  the  dividend,  as  there  are  ciphers 
in  the  divisor. 

OPERATIONS. 

Ex.    Divide  73214  by  10      Quot.  7321  I  4  Rem. 
Divide  87234  by  100     Quot.  87'^  \URem. 

A  method  of  dividing  by  canceling. 

11(1  11(1 

472(4  472(4 

142584(3  142584(3 

6945407(25164*  276)6945407(251641 

276666  143  Rem. 
2777 


*  Voster's  method,  published  in  1793. 
t  Fisher's  method,  published  in  1759. 


DIVISION. 
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Summary  view  of  Addition^  Subtraction,  Multiplication  and 
Division. 

1.  Add  together  the  numbers,  473,  464,  and  364. 
What  is  the  sum  total  of,  647,  432,  5678  and  43. 
What  is  the  amount  of,  567,  483,  756  and  89. 
20  and  5  and  341  are  how  many  ? 

2.  Subtract  632  from  1847.    Take  8121  from  9871. 
What  is  the  difference  between  464  and  502  ? 
How  much  larger  is  912  than  732  ? 

How  much  smaller  is  872  than  1047  ? 
How  much  must  be  added  to  976  to  make  1473  ? 
How  much  must  be  taken  from  2483  to  leave  527  ? 
Take  4732  from  9783,  what  will  remain  ? 

3.  Multiply  473  by  81.    Find  the  product  of  56  by  4  . 
How  many  are  5  times  328  ? 

856  is  the  multiplicand,  57  the  multiplier,  what  is  the  product  ? 

Repeat  432,  5  times. 
781  and  32  are  factors,  what  is  their  product  ? 

4.  Divide  4731  by  612.    What  is  the  quotient? 
How  many  times  is  4  contained  in  3684  ? 
9746832  is  how  many  times  82571  ? 

'    436  can  be  taken  from  8673  how  many  times  ? 

I  Suppose  4518  to  be  a  dividend  and  5  the  divisor ;  what  is  the 

quotient  ? 

Signs  and  Abbreviations  used  in  Arithmetic. 

-\-  signifies  plus  or  added  to.    Ex.  8  -|-  11     14  =  33. 
j   —  signifies  minus  or  lessened  hy.    Ex.  7  —  5  =  2. 
j    X  signifies  multiplied  hy.    Ex.  6  X  8  =  48. 

-i-  signifies  divided  by.    Ex.  8-^4  =  2. 

—  signifies  equals.    Ex.  2  and  3  =  5. 

]  SUMMARY  OF  DEFINITIONS. 

In  the  course  of  the  last  four  chapters,  you  have  practiced  four 
kinds  of  operations  on  numbers  :  viz.  Addition,  Subtraction,  Multi- 
plication, and  Division. 

Addition  is  the  operation  by  which  two  or  more  numbers  are 
united  in  one. 

II  Subtraction  is  the  operation  by  which  the  difference  between  two 
Ipumbers  is  found. 

i|  The  largest  number  is  the  minuend,,  the  smaller  number  is  the 
i^ubtrahoul.. 

I  Multiplication  is  repeating  one  number  as  often  as  there  are 
j  inits  in  another  number. 

The  multiplicand  is  the  number  to  be  repeated  ;  the  multiplier 
\s  the  number  which  shows  how  often  the  multiplicand  is  to  be  re-r 
beated  ;  the  factors  are  both  the  multiplier  and  multiplicand  ;  and 
jhe  product  is  the  number  obtained  by  multiplying, 
j  j  Division  is  the  operation  by  which  we  find  how  many  times  one 

1  dumber  contains  another,  or,  by  which  we  divide  one  given 

'  [lumber  into  as  many  equal  parts,  as  there  are  units  in  another 
;  fiven  number. 

I 
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The  dividend  is  the  number  to  be  divided.  The  divisor  is  the 
number  by  which  you  divide.  The  quotient  is  the  answer  obtaia^d 
by  dividing. 

THEORETICAL  PRINCIPLES. 

1.  One  number  may  be  subtracted  from  another  as  many  times 
as  it  is  contained  therein,  which  operation  is  called  Division.  To 
find  how  many  times  one  number  is  contained  in  another,  and  what 
remains,  is  division  ;  and  Division  teaches  to  decrease  the  greater 
of  two  numbers, given, as  often  as  there  are  units  in  the  less  number. 

2.  In  division  we  inquire  how  often  one  number,  called  the  di- 
visor^ may  be  subtracted  from  another,  called  the  dividend.  The 
number  of  times  is  shown  by  the  third  number,  called  the  quotient. 
The  fourth  number  shows  Avhat  is  left  of  the  dividend,  after  divi- 
ding, and  is  called  the  remainder. 

3.  We  resolve  the  dividend  into  parts  and  find  how  many  times 
the  divisor  is  contained  in  each  of  these  parts,  which  operation  be- 
gins contrary  to  addition,  subtraction,  or  multiplication,  viz.  at  the 
left  hand,  or  higher  order,  and  decreases  the  dividend  by  a  repeated 
subtraction  of  each  product  arising  from  the  divisor  when  multiplied 
into  the  quotient  figure.  When  a  figure  of  the  dividend  is  annexed 
to  the  remainder,  for  a  dividual,  it  is  so  many  tens  of  a  lower 
order. 

4.  The  quotient  figure  must  be  such  as  being  multiplied  into  the 
divisor,  will  give  a  product  equal  to  such  a  part  of  the  dividend,  as 
is  then  taken  for  a  dividual,  or  leave  a  remainder  less  than  the 
divisor. 

5.  When  the  divisor  will  not  go  in  a  dividual,  a  cipher  is  placed 
in  the  quotient  and  another  figure  annexed  to  it.  When  there  is 
no  remainder,  the  quotient  is  the  absolute  and  perfect  answer  to  an 
operation.  With  a  given  divisor  the  greater  the  dividend  the 
greater  the  quotient.  And  with  a  given  dividend  ^he  greater  the 
divisor  the  less  the  quotient. 

6.  Division  is  a  concise  method  of  performing  many  subtrac- 
tions of  the  same  number.  Multiplication  is  repeating  the  same 
number  a  given  number  of  times;  therefore  (izvmou  is  the  con- 
verse of  multiplication.  The  divisor  multiplied  by  the  quotien 
produces  the  dividend,  and  the  divisor  and  quotient  answer  to  tht 
Factors  in  multiplication  ;  therefore  multiplication  is  the  convers( 
of  division,  the  opposite — divide  the  dividend  by  the  divisor  give: 
the  quotient,  or  divide  the  dividend  by  the  quotient  gives  th< 
divisor;  therefore  division  is  the  converse  of  multiplication.  an( 
multiplication  of  division. 

7.  Addition  is  finding  the  amount  of  several  numbers.  Sub 
traction  is  finding  the  difference  between  two  numbers  ;  therefor 
addition  is  the  converse  of  subtraction,  and  subtraction  of  addition 

aUESTIONS  ON  DIVISION. 

1.  To  divide  means  whaf?  What  does  it  do  1  What  is  proved  by  it 
What  does  it  teach  1 

2.  How  many  numbers  are  given  in  division  1  How  many  found 
Name  them  , 
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3.  What  is  resolved  into  parts  in  division  1  What  is  contained  in  each 
of  these  parts  ?  Wherein  does  division  differ  from  addition,  and  sub- 
traction 1  What  part  of  the  dividend  is  decreased,  and  how  much  when 
dividing  1  What  order  is  the  figure  which  is  annexed  to  the  remainder 
to  make  a  dividual. 

4.  The  quotient  figure  must  produce  a  number  equal  to  what  1  The 
number  must  be  less  than  what "?  Do  all  sums  have  a  remainder  1 

5.  Why  is  a  cipher  placed  in  the  quotient  1  What  does  the  quotient 
show  when  there  is  no  remainder  1  How  is  the  magnitude  of  the  divisor 
and  quotient  determined  1 

6.  Division  is  the  converse  of  what  rule  1  Illustrate  it  1  Multiplica- 
tion of  what"?  Addition  of  what  1  Subtraction  of  whaf?  Would  sub- 
traction perform  operations  in  division  ]  What  is  the  object  of  division 
then? 

SUPPLEMENT  TO  ADDITION. 
§  33.  The  pupil  has  been  taught  the  theory  of  arithmetic  in 
the  preceding  pages.  It  is  now  proposed  to  make  an  applica- 
tion of  the  principles  therein  developed,  and  apply  them  to  the 
solution  of  such  questions  as  will  occur  in  the  transaction  of 
business. 


Place  211.  43131.  102  and 
34723,  so  as  to  amount  to 
78167  when  added. 


Add  the  following  sums  76389. 
576.  8799.  532,  together. 


OPERATION.  OPERATION. 

211  76389 
43131  576 
102  8799 
34723  532 
78167  86296 
From  the  above  operations  we  deduce  the  following  general 
rule  for  placing  integers  or  whole  numbers  in  order  to  be  added. 
Rdle  : — Place  the  figures  directly  under  each  other,  (beginning 
ii||at  the  right  hand)  in  such  a  manner  as  when  set  down  will  form  a 
perpendicular  column  on  the  right  hand.    This  will  be  placing 
units  under  units,  tens  under  tens,  hundreds  under  hundreds  &c. 

Examples  for  Practice. 

1.  How  should  the  following  numbers  be  placed,  10327.  120. 
12.  102.  and  9.  so  as  to  amount  to  10570,  when  added? 

2.  In  what  order  must  1327.  40.  31.  735.  8100.  be  arranged 
so  as  to  make  10233  when  added? 

3.  If  you  add  102.  3723.  41.  56.  109.  and  302.  together 
I  what  will  be  their  amount  ?  Ans.  4333 

4.  Take  370.  8000.  301.  5.  327.  and  make  the  amount  9003 

^34.  Practical  questions:  such  as  will  occur  in  the 
transaction  of  business.  Rules  are  given  when  new  CASES 
occur,  so  that  the  learner  need  not  apply  to  the  teacher  foar 
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duESTIONS  FOR  SOLUTION. 

What  is  the  sum  of  3765  bushels  ;  990  bushels  ;  and  of  127 
bushels,  when  added  together  ?  Ans.  4882  bush. 

Rule  : — Place  units  of  one  order  under  each  other,  then  add  them 
as  in  the  33d  section. 

OPERATION. 

3765 

990 

127 
4882  A71S. 

1.  A  merchant  bought  at  one  time,  543  barrels  of  beef;  at 
another  407;  at  another  152;  and  at  another,  414.  How  many 
did  he  buy  in  all  ?  Ans.  1516  barrels. 

2.  Suppose  you  sold  47  yards  of  cloth  to  one  man ;  37  to 
another ;  and  50  to  another  ;  find  the  number  of  yards  sold  ! 

Ans.  134  yds. 

3.  Suppose  you  bought  a  carriage  for  325  dols.,  and  wished 
to  sell  it  at  25  dols,  advance  :  how  much  must  it  be  sold  for  ? 

Ans.  350  dols. 

4.  A  drover  bought  sheep  as  follows,  of  A.  37  ;  of  B.  86  ;  of 
C.  102  :  how  many  sheep  in  all?  Ans.  225 

5.  There  are  four  numbers,  the  first  of  which  is  532 ;  the 
second  895  ;  the  third  240  ;  and  the  fourth  as  much  as  the 
other  three  :  what  is  the  sum  of  them  all  ?  Ans.  3334 

6.  A  gentleman  purchased  a  farm  for  8257  dols. ;  paid  953 
dols.  for  having  it  fenced  ;  and  300  dols.  for  having  a  barn  built 
upon  it:  how  much  must  he  sell  it  for,  in  order  to  gain  100 
dols?  Ans.  9610  dols. 

7.  A  man  spent  30  years  in  the  United  States  ;  5  years  in 
France;  12  years  in  Italy;  7  years  in  Germany;  4  years  in 
the  Netherlands  ;  and  afterwards  returned  to  the  United  States, 
where  he  lived  26  years  :  how  old  was  he  at  his  death  ? 

A?is.  84  years. 

8.  From  the  creation  of  the  world  to  the  flood,  was  1656 
years  ;  thence,  to  the  building  of  Solomon's  temple,  1344  years  ; 
thence,  to  the  birth  of  our  Savior,  1004  ;  thence,  to  the  present 
time,  1833  :  how  old  is  the  world?  Ans.  5837  years. 

9.  A  trader  bought  four  pieces  of  cloth,  the  first  piece  con- 
tained 86  yards  ;  the  second,  55  yards  ;  the  third,  87  yards  ;  and 
the  fourth,  9 1  yards  :  what  was  the  number  of  yards  bought  ? 

Ans.  319 

10.  A  farmer  sold  150  bushels  of  corn;  and  then  had  60 
bushels  left :  how  much  corn  had  he  at  first  ?    A7is.  210  bush. 

11.  The  protestant  missionary  societies  in  difTerent  parts  of 
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world  have  211  stations  ;  388  missionaries  and  325  teachers  : 
what  is  the  total  number  of  missionaries  and  teachers  ? 

Ans.  713 

12.  A  man  paid  16  dols.  to  A.,  9  dols.  to  B.,  7  dols.  to  C!, 
10  dols.  to  D.,  6  dols.  to  E.,  4  dols.  to  F.,  and  had  8  dollars  left : 
how  many  had  he  at  first  ?  Ans.  60  dols. 

13.  1^  A  farmer  sold  3  oxen  for  45  dols.  ;  2  horses  for  103 
dols. ;  7  cows  for  21  dols.  ;  and  8  sheep  for  10  dollars  :  how 
much  did  he  receive  for  all  of  them?  Ans.  179  dols. 

Rule  : — Set  down  the  price  of  the  animals  not  the  animals  them- 
selves. Or  set  down  the  price  of  an  article  sold,  and  not  the  thing 
itself,  &c. 

14.  B.  bought  212  barrels  of  flour  for  1060  dols. ;  320  bar- 
rels of  sugar  for  6400  dols. ;  and  66  barrels  of  cider  for  180  dols. : 
find  the  amount  of  money  expended  !  Ans.  7640  dols. 

15.  A  grocer  bought  560  bushels  of  rye  for  530  dols. ;  387 
bushels  of  corn  for  237  dols.  ;  287  bushels  of  potatoes  for  75 
dols. :  find  the  amount  of  money  and  articles  sold  ! 

Ans.  842  dols.  1234  bush. 
Rdle  : — Set  down  the  price  of  the  commodity  sold,  find  the 
amount  of  the  same — then  set  down  the  quantity  of  bushels,  pounds, 
yards,  &c.  and  find  the  amount ;  their  sums  will  be  the  respective 
answers. 

16.  J.  K.  bought  of  G.  B.  merchandise  as  follows — 9  yards 
of  silk  for  21  dols. ;  12  yards  of  black  broadcloth  for  30  dols. ; 
10  yards  of  shalloon  for  3  dols. ;  10  yards  satin  for  16  dols.  ; 
and  12  yards  of  blue  broadcloth  for  32  dols.  :  find  the  number 
of  yards  sold,  and  the  price  of  the  whole  ! 

Ans.  5"^  yds.  lQ'2dols. 

17.  A  drover  paid  300  dols.  for  100  sheep  ;  525  dols.  for  150 
sheep  ;  and  1000  dols.  for  250  sheep.  How  many  did  he  buy? 
What  did  the  whole  cost  ?     Ans.  Bought  500  ;  cost  1825  dols. 

18.  1"  The  exports  from  the  United  States  in  the  year  1819, 
were  as  follows,  viz.  produce  of  the  sea  2024000  dols. ;  of  the 
forest  4858000  dols. ;  of  agriculture  41502000  dols. ;  manufac- 
tures 2578000  dols.  ;  uncertain  630000  dols. :  what  was  the 
whole  amount  %  Ans.  51592000  dols. 

Rule  : — To  find  the  amount  of  several  sums  where  dates  are 
given,  disregard  the  time  mentioned. 

19.  The  coinage  at  the  mint  of  the  United  States  during  the 
year  1830  consists  of  8357191  pieces  of  coin,  of  which  643105 
dols.  in  gold  coin;  245400  dols.  in  silver  coin  ;  1715  dols.  in 
copper  :  what  was  the  amount  of  money  coined  ? 

Ans.  890220  dols. 

20.  In  1828  the  Universities  and  Colleges  in  the  U.  S. 
amounted  to  39,  there  were  3482  Academical  Students,  and  1 184 
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Medical  Students.  In  the  Theological  Institutions  there  were 
542  students  ;  how  many  students  in  all?  Ans.  5208 

21.  The  total  amount  of  expenditures  for  the  Armory  at 
Springfield,  Mass.  from  1795  to  1829  is  as  follows,  viz.  for  lands 
buildings,  workshops,  coal  houses,  arsenal,  &c.  23785611  dols. , 
pay  of  officers,  workmen,  &c.  370055975  dols. ;  for  miscella 
neous  purposes,  3700280  dols.  :  find  the  total  sum  !  , 

Ans.  397541866  dols. 

22.  ^  Letters  were  invented  by  Memnon,  an  Egyptian,  1822 
years  B.  C.  :  how  many  years  since  the  invention?  (date 
1831.)  Ans.  3653 

Rule  : — To  find  the  number  of  years  since  an  event  that  hap- 
pened before  the  Christiaia  era,  add  the  current  year  to  that  J.ate. 
and  it  will  give  the  time  sought. 

23.  Danus  brought  from  Egypt  the  first  ship  that  ever  ap- 
peared in  Greece,  in  the  year  1485,  B.  C. :  that  event  happened 
now  many  years  ago?  (date  1831.)  Ans,  3316 

24.  Iron  was  found,  1406  B.  C,  from  the  accidental  burning 
of  Mount  Ida:  how  many  years  since  its  discovery?  (date 
1831.)  ,  Ans.  3237 

25.  Socrates  the  philosopher  was  born  at  Athens  in  Greece 
470  B.  C. — he  was  put  to  death  by  the  Athenians  on  a  false 
charge  of  being  an  atheist  400  B.  C.  :  how  many  years  since 
up  to  1831  ?  Ans.  2231 

26.  Julius  Cesar,  was  murdered  in  the  senate  house  44  B.  C. 
and  Louis  the  XVI.  king  of  France  was  beheaded,  A.  D.  1 793  : 
the  distance  of  time  between  the  events  is  required. 

Ans.  1837  years. 

^35.  Questions  will  now  be  presented  showing  the  nature 
and  use  of  Subtraction. 

What  is  the  difference  between  453  yards  bought  and  232 
sold?  Ans.  221 

Rule  : — Place  the  larger  number  first,  then  the  lesser  directly 
under  it  and  subtract,  the  remainder  will  be  the  answer. 

OPERATION. 

453 

232 
•  l^Ans. 

QUESTIONS  FOR  SOLUTION. 

1.  Find  the  difference  between  756  gallons  received,  and  444 
delivered!  ■  Ans.  312  dif. 

2.  Bought  74000  yards  of  cloth,  sold  29460 :  how  many 
3rards  unsold?  Ans.  44540 

3.  Sold  210  acres  of  land  from  a  farm  of  537  :  how  many 
acres  were  there  remaining  ?  Ans.  327 
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4.  Bought  merchandise  for  487  dols.,  sold  the  same  for  537 
dels.  :  how  much  did  I  gain  by  the  bargain?     Ans.  50  dols. 

5.  G.  bought  rye  of  C.  F.  for  863  dols.,  but  was  obliged  to 
dispose  of  it  (being  damaged  while  in  his  hands)  for  23  dols. 
less  than  cost :  how  much  did  he  get  for  it  1     Ans.  840  dols. 

6.  A  merchant  has  1387  dols.  worth  of  goods,  and  owes  378 
dols.  :  how  much  is  he  worth?  A/is.  1009  dols. 

7.  If  a  farm  be  valued  at  6587  dols.  and  the  owner  thereof 
should  be  indebted  to  A.  B.  &  Co.  of  a  neighboring  city  1000 
dols. ;  what  would  he  be  worth  if  his  debts  were  paid  1 

A?ts.  5587  dols. 
8  IF  A.  bought  a  chaise  for  215  dols.  and  paid  in  part  a  wagon 
worth  37  dols.  and  the  rest  in  momey  :  hoAV  much  money  did  he 
pay?  Ans.  178  dols. 

Rule  : — Subtract  from  the  origiaal  price  of  an  article  the  price  of 
the  commodity  proposed  to  be  given  in  part  pay  for  the  same,  the 
remainder  will  be  Avhat  is  due  in  money. 

9.  A  grocer  sold  a  farmer  m^elasses,  sugar,  coifee,  &c.  to  the 
amount  of  50  dols.  The  farmer  paid  in  grain,  butter,  cheese, 
and  pork  to  the  amount  of  36  dols.,  and  the  balance  in  money  : 
how  much  did  the  grocer  receive  in  cash?        Ans.  14  dols. 

10.  «ir  Bought  378  acrea  of  land  for  4536  dols.  sold  125  acres 
for  1975  dols. :  how  many  dols.  were  regained,  and  how  many 
acres  unsold?  Ans.  reg.  '2561  dols.  253  acres  unsold. 

RuLK  : — Fiad  :he  difference  between  the  money  expended  and 
received  ;  then  between  the  quantity  bought  and  sold,  the  result 
will  be  the  correct  answer. 

IL  A  grocer  buys  560  bushels  of  rye  for  531  dols.  and  sells 
201  bushels  for  401  dols.:  how  many  bushels  will  he  have  left, 
and  what  will  they  cost  him?    A7is.  359  bush,  cost  130  dols. 

12.  T  A.  borrowed  of  B.  437  dols.  ;  A.  paid  B.  at  several 
times,  100  dols  ;  50  dols  ;  25  dols. ;  and  at  another  time  30  dols.: 
what  is  still  due  B.?  Ans.  2^,2  dols. 

Rule  : — When  the  sum  borrowed  or  lent  is  in  one  sum  and  at 
OWE  time,  but  the  payment  in  different  sums,  and  at  sundry  times ; 
find  the  total  of  the  payments,  and  subtract  their  amount  from  the 
sum  lent  or  borrowed.  When  both  the  sum  borrowed  and  pay- 
ments are  in  different  sums  and  at  sundry  times,  find  the  amount 
of  both,  and  subtract  the  lesser  from  the  greater,  the  difierence  will 
be  the  answer. 

13.  D.  borrowed  of  H.  at  several  times  35  dols.,  50  dols. 
100  dols.,  and  4  dols.— H.  lent  D.  at  sundry  times  30  dols.  12 
dols.  10  dols.,  and  25  dols. :  which  is  indebted  D.  to  H,,  or  H. 
to  D.,  and  how  much  ?  Ans.  due  H.  112  dols.  , 

14.  A.  on  a  settlement,  found  B.  indebted  to  him  the  follow- 
ing sums  ;  for  a  lot  of  lumber  25  dols. ;  for  a  yoke  of  oxen  65 
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dols. ;  for  a  horse  80  dols.,  and  for  the  use  of  a  plow  2  dols, 
B.'s  charge  against  A.  was  35  dols.:  which  was  indebted? 

Ans.  B.  to  A.  137  dols. 

15.  ^  Silver  was  first  coined  at  Rome  A.  M.  3935  ;  in 
America  A.  M.  5334  :  how  many  years  between  the  two  dates  ? 

Ans.  1399 

Rule  The  time  from  one  date  to  another  is  found  by  subtract- 
ing the  former  from  the  latter.  The  age  of  an  individual  by  sub- 
tracting the  year  of  their  birth  from  that  of  their  death. 

16.  The  second  temple  of  Jerusalem  was  finished  A.  M. 
3489,  under  Darius.  It  was  besieged,  and  the  Jewish  nation 
was  destroyed  and  scattered  by  Titus  A.  M.  4074  :  how  many 
years  elapsed  between  the  events  %  Ans.  585 

17.  Robert  Pollok,  was  born  at  Muirhous  near  Glasgow 
1798  ;  died  at  Devonshire  A.  D.  1827  :  what  was  his  age? 

Ans.  29  years. 

18.  Flavins  Josephus,  the  famous  historian  of  the  Jews,  was 
born  at  Jerusalem  A.  D.  37,  and  died  93  A.  D. :  what  was  his 
age  ?  Ans.  56  years. 

19.  %  In  1830  the  national  debt  of  the  United  States  was 
48565406  dols. ;  in  1831  it  was  39123191  dols.:  how  much  was 
paid  in  1  year?  Ans.  9442215  dols. 

Rule  : — Disregard  the  time. 

20.  The  number  of  children  between  the  ages  of  4  and  16, 
in  the  school  districts  of  Connecticut,  in  1828,  was  84889  ;  in 
1829,  85482  :  how  many  more  children  were  there  in  1829 
than  in  1828?  Ans. 

§  36.  Questions  will  now  be  presented  showing  the  nature 
and  utility  of  Multiplication. 

What  will  378  hundred  of  beef  amount  to,  at  5  dols.  per  hun- 
dred? Ans.  1890  dols. 

Rule  : — Multiply  the  price  by  the  quantity,  the  product  will  be 
the  answer.  Or  make  the  larger  number  the  multiplicand,  the 
smaller  the  multiplier,  and  the  product  will  be  the  amount. 

OPERATION. 

378  quantity, 
5  price, 

Ans.  r890  dols. 

QUESTIONS  FOR  SOLUTION. 

1.  Suppose  you  sold  48  cords  of  wood  at  4  dols.  a  cord :  to 
what  would  it  amount.  Ans.  192  dols. 

2.  What  cost  9  tuns  of  Russia  Iron,  at  112  dols.  per  tun? 

Ans.  1008  dots. 
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S.  What  cost  6  tuns  of  plaster  Paris,  at  6 1  dols.  a  tun  ? 

Ans.  366  dols. 

4.  If  one  tun  of  hay  cost  8  dols,  what  will  be  the  cost  of  50 
tuns?  Ans.  400  dols. 

5.  A  man  bought  a  quarter  of  beef,  weighing  237  lbs.  at  7 
cents  per  lb. :  how  much  did  it  cost  ?  Ans.  1659  cts. 

6.  A  merchant  bought  84  pieces  of  linen,  at  16  dols.  a  piece  ; 
to  how  much  did  they  amount  ?  Ans.  1344  dols. 

7.  A  farmer  purchased  a  farm  containing  534  acres,  at  51 
dols.  per  acre  :  how  much  did  he  pay  for  it  ?  Ans.  27234  dols. 

8.  A  drover  bought  253  cows,  and  paid  18  dols.  per  head: 
how  much  did  the  whole  cost  ?  Ans.  4554  dols. 

9.  A  brewer  sold  325  barrels  of  ale,  at  12  dols.  per  barrel : 
to  how  much  did  they  amount  ?  Ans.  3900  dols. 

10.  What  would  be  the  amount  of  375  hogsheads  of  sugar 
at  35  dols.  per  hogshead?  Ans.  13125  dols. 

11.  How  much  wheat  will  36  persons  consume  in  2  years  if 
they  use  12  bushels  each  week?  Ans.  1248  bush. 

12.  A  farmer  employed  128  men  to  finish  a  piece  of  fencing ; 
he  gave  each  17  dols. :  how  much  did  the  fencing  cost? 

Ans.  2176  dols. 

13.  It  is  calculated  that  13500000  tuns  of  water  descend  at 
the  falls  of  Niagara  every  hour  :  how  much  at  that  rate  falls  every 
day  ?  Ans.  324000000  tuns. 

Note.  There  are  24  hours  in  one  day. 

14.  1  A.  bought  12  spoons  at  80  cts.;  12  at  310  cts.;  and  11 
knives  and  forks  at  3 1  cts.  each  :  what  did  they  cost  ? 

.  Ans.  5021  cts. 
Rule  : — Find  the  amount  of  each  article  by  multiplying  the  price 
by  the  quantity — Add  the  several  products  into  one  sum,  this  will 
be  the  total  amount. 

15.  Suppose  a  lady  bought  4  yards  of  silk  at  75  cts.  per 
yard  ;  3  yards  of  cotton  at  32  cts.  per  yard  ;  2  yards  of  brown 
Holland  at  44  cts.  per  yard ;  5  yards  of  black  lace  at  96  cts. 
per  yard  ;  and  4  skains  of  sewing  silk  at  5  cts.  a  skain  ;  to  what 
did  her  bill  amount?  Ans.  984  cts. 

16.  If  a  man  earn  3  dols.  a  week  :  to  what  Avill  it  amount  in 

3  years  and  7  weeks  ?  Ans.  489  dols. 
Note.    There  are  52  weeks  in  one  year. 

17.  1"  There  are  three  numbers  ;  the  first  is  3721  :  the  other 

4  times  as  much  ;  the  third  1823 ;  how  much  is  the  fourth  ? 

Ans.  20428 

Rule  :— Repeat  the  number  mentioned  in  the  question  as  many 
times  as  dictated  by  the  language  ;  then  add  to  that  the  sum  men- 
tioned in  the  question.    The  amount  will  be  the  answer. 

18.  A.  raised  on  his  farm  56  bushels  of  wheat ;  twice  as 

7*  ■ 
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many  oats ;  24  bushels  of  peas  :  three  times  that  quantity  of  rye 
5  times  the  quantity  of  barley  that  he  did  of  wheat :  what  was 
the  number  of  bushels  raised  ?  Ajis.  544 

19.  ^  If  112  pounds  of  sugar  cost  1050  cts.  and  selling  it  at 
1 1  cts.  per  pound  :  what  is  the  net  gain?         Ans.  182  cts. 

Rule  : — Multiply  the  commodity  by  the  sellmg  price  ;  then  sub- 
tract the  first  cost  from  that  amount  and  it  will  give  the  net  gain. 

20.  If  a  piece  of  cloth,  containing  31  yards  cost  187  dols., 
what  is  gained  by  selling  it  at  725  cts.  per  yard  ? 

Ans.  3775  cts. 

21.  If  a  chest  of  tea,  containing  110  pounds  be  sold  at  1 13  cts. 
per  pound  ;  what  is  the  gain,  the  first  cost  being  9675  cts.  ? 

Ans.  2755  ct3. 

22.  *1[  Bought  a  piece  of  broadcloth  containing  53  yards  at 
465  cts.  per  yard,  and  sold  it  at  500  cts,  a  yard:  what  was  the 
profit  on  the  whole?  A7is.  1855  cts: 

Rule  : — First  find  what  the  whole  commodity  cost  at  the  purchase 
price  ;  then  find  what  the  same  amounts  to  at  the  selling  price, 
subtract  the  first  cost  from  the  amount ;  this  will  give  the  net  gain. 

23.  Bought  658  pounds  of  cheese  at  9  cts.  per  pound,  and  sold 
it  at  11  cts.  a  pound  ;  what  was  the  gain  upon  the  whole? 

Ans.  1316  cts. 

24.  A  merchant  bought  100  yards  of  cloth  at  300  cts.  per  yard 
and  sold  it  at  250  cts.  a  yard  :  Avhat  was  lost  by  the  sale  ? 

Ans.  50  dols. 

^37.  Questions  showing  the  necessity  and  utility  of 
Division  will  now  be  presented. 

If  1  yard  of  cloth  cost  5  cts.  :  how  many  yards  can  be  bought 
for  7500  cts.  ?  Ans.  1500  yards. 

Rule  : — Make  the  price  of  one  yard,  pound,  bushel,  &c.  the  di- 
visor;  then  place  the  amount  of  money  proposed  to  be  expended 
for  the  dividend  ;  or  place  the  less  sum  for  a  divisor,  and  the 
larger  for  the  dividend,  the  quotient  will  be  the  thing  sought, 

OPERATION. 

5)7500 
1500  A71S. 

QUESTIONS  FOR  SOLUTION. 

1.  How  many  bushels  of  rye  could  be  bought  for  441  dols.  if 
1  bushel  cost  63  cts.  ?  Ans.  700 

2.  If  3025  dols.  were  to  be  divided  between  5  persons  :  what 
will  each  individual's  share  be  ?  '      Ans.  605  dols. 

3.  At  5  dols.  a  barrel :  how  many  barrels  of  fish  may  be 
bought  for  455  dols.  ?  Ans.  91 

4.  If  1  chest  of  tea  cost  50  dols. :.  I  wish  to  know  how  many 
I  can  have  for  1350  dols.  ?  Ans..27 
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5.  How  much  beef  can  be  bought  for  168  dols.  :  if  100  weight 
cost  8  dols.  ?  Ans.  21  hun. 

6.  At  8  dols.  a  cord  :  how  many  cords  of  wood  may  be  bought 
for  856  dols.?  Ans.  107 

7.  At  4  dols.  a  barrel :  how  many  barrels  of  flour  may  be 
bought  for  328  dols.  ?  _  Ans.  82 

8.  If  107  barrels  of  beef  cost  321  dols. :  what  is  the  cost  of 
1  barrel  ?  Ans.  3  dols. 

9.  A  gentleman  erected  a  house  in  30  days  which  cost  1325 
dols.  There  were  5  persons  employed  in  doing  it :  what  did 
each  receive  ?  Ans.  265  dols. 

10.  A  laborer  engaged  to  work  8  months  for  96  dols.,  how 
much  did  he  receive  per  month?  Ans.  12  dols. 

11.  A  flour  mill  with  3  run  of  stones,  ground  in  6  days  630 
bushels  of  wheat :  how  much  is  that  per  day  ?  A^is.  105  bush. 

12.  A  tobacconist  has  4368  pounds  of  tobacco  which  he 
■wishes  to  pack  into  boxes  containing  56  pounds  each  :  how 
many  boxes  must  be  made  to  contain  it  ?  Ans.  78 

13.  ^  A  farmer  died  and  bequeathed  his  estate  to  2  of  his 
sonSv  The  property  consisted  of  349  dols.  in  cash ;  a  house 
and  furniture  worth  504  dols.  ;  a  farm  valued  at  600  dols.  ; 
stock  worth  230  dols.,  and  produce  worth  125  dols. :  how  much 
did  each  receive  1  Ans.  904  dols. 

Rule  : — ^Add  the  several  sums  of  money,  &c.  together;  then  di- 
vide their  amount  by  the  number  of  parts,  or  different  individuals 
among  whom  it  is  to  be  distributed.  The  quotient  will  be  tlie 
answer. 

14.  Two  merchants  dissolved  copartnership.  The  stock  ijp 
trade  was  valued  at  1237  dols.  ;  Book  accounts,  2745  dols.  ; 
value  out  in  Promissory  Notes  561  dols.;  cash  on  hand  1255 
dols.  :  what  ought  each  to  receive  if  divided  equally  arnong 
them  ?  Ans.  2899  dols. 

15.  A  merchant  bought  8  hogsheads  of  brandy,  for  950  dols. ; 
he  paid  for  freight  100  dols. ;  for  duties  and  other  charges  50 
dols.,  and  he  wishes  to  gain  100  dols.  :  how  must  he  sell  it  per 
hogshead?  Ans.  150  dols. 

16.  1"  A  legacy  of  5727  dols.  was  left  to  3  persons,  and  was 
to  be  divided  equally  among  them.  But  immediately  after  the 
death  of  the  testator,  they  lost  by  fire,  a  house  valued  at  1230 
dols. :  what  ought  each  to  receive  of  the  remaining  legacy? 

Ans.  1499  dols. 

Rule  : — First  find  by  subtraction  what  the  entire  gain  or  loss  is, 
then  divide  the  remainder  by  the  number  mentioned  in  the  questioa 
the  quotient  will  be  the  answer. 

17.  Two  merchants  had  gained  by  trade  17365  dols. — out  of 
which  they  lost  by  bad  debts,  miscalculation  and  fire  1241  dols. 
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The  remainder  they  divided  among  themselves :  what  was  the 
portion  of  each  ?  Ans.  8062  dols, 

18.  A  man  dies  leaving  an  estate  of  71600  dols.,  there  are 
demands  against  the  estate  amounting  to  39876  dols.  the  residue 
is  to  be  divided  among  7  sons  :  what  will  each  receive  ? 

Ans.  4532  dols, 

19.  Bought  30  hogsheads  of  melasses,  for  600  dols.  paid 
duties  20  dols. ;  for  freight  40  dols. ;  for  porterage  6  dols.,  and  for 
insurance  30  dols. :  if  I  sell  them  at  26  dols.  per  hogshead  how 
much,  shall  I  gain  ? 

Ans.  84  dots, 

20.  1"  A  man  bought  5  pieces  of  cloth,  at  44  dols.  each  ;  976 
pairs  of  shoes,  at  3  dols.  a  pair ;  700  pieces  of  calico,  at  5  dols. 
each ;  he  divided  the  whole  amount  among  8  persons :  what 
did  each  receive? 

Ans.  831  dols. 

21.  A  man  going  a  journey,  traveled  21  days ;  45  miles  per 
day.  He  agreed  to  pay  60  cts.  for  every  5  miles  :  how  far  did 
he  travel,  and.  what  was  the  cost  of  the  journey  ? 

A71S.  945  7)iiles — cost  1 1340  cts. 

22.  A  farmer  sold  435  bushels  of  corn  at  56  cts.  per  bushel; 
365  of  rye,  at  75  cts.  per  bushel ;  he  wished  to  divide  the  amount 
equally  among  3  creditors  :  how  much  did  each  receive  ? 

Ans.  17245  cts. 

23.  Bought  4  bales  of  cloth,  each  containing  6  pieces,  and  each 
piece  2'lYards,  at  54  dols.  per  piece :  what  is  the  value  of  the 
whole,  and  the  rate  per  yard  ? 

Ans.  whole  1296  dols.  at  2  dols.  per  yard. 

^  Divide  25  dols.  between  two  persons  and  give  one  7  dols. 
more  than  the  other.      -  Ans.  9  dols.  and  16  dols. 

Rule  : — From  the  whole  sum  take  out  what  one  has  more 
than  the  other  ;  then  divide  the  remainder  equally,  to  which 
add  the  sum  or  sums  subtracted. 

Proof-  9  dollars  and  16  dollars 
make  25  dollars,  the  sum  to  be 
divided ;  and  16  dols.  is  7  dollars  more 
than  9  dollars. 

Again — Three  persons  drew  a  prize  of  20000  dols. ;  the 
second  is  to  receive  600  dols.  more  than  the  first ;  the  third  800 
more  than  the  second  :  what  is  each  person's  share? 

The  first  6000  dols.,  2d.  6600  dols.,  3d.  7400  dolt. 


OPERATION. 

25  9 
 _7 

2)18(9  16 
18 


SUPPLEMENT  TO  DIVISION. 


81 


OPERATION. 

whole  mm  20000        .    2d.  rec'd.  1200 
what  2d.  3d.  has  2000  3d.  rec'd.    800  more. 

3)18000(6000  Is^.  which  is  2000 
Proof    6000  dob.  18000  600 

6600  dols.  6600  2d.  share. 

7400  dols.  800 
equals  20000  thesuMtobediv'd.  7400  3d.  share. 

N.  B.  To  solve  this  question  by  double  position,  (as  done  by  Daboll  and 
others)  takes  128  Jigures,  exclusive  of  the  answer. 

24.  A  gentleman  divided  an  estate  of  15000  dols.  between 
his  two  sons,  giving  the  elder  2500  dols.  more  than  the  younger : 
what  was  the  shares  of  each'?  i  Elder  8750  dols. 

' '  \  You7iger  6250  dols. 

25.  Divide  1200  acres  of  land  among  A.,  B.,  and  C.  ;  so 
that  B.  may  have  100  more  than  A. ;  and  C.  64  more  than  B. 

Ans.  A.  312  B.  412  C.  476 
Note.    Find  the  sum  264  to  subt.  from  1200. 

26.  Divide  1000  dols.  among  A.,  B,,  and  C.  ;  give  A,  129 
dols.  more  than  B.  ;  and  B.  178  less  than  C. 

A71S.  B's.  231  dols.,  A's.  360  dols.,  C's.  409  dols. 
Note.    Find  the  sum  307  to  subt.  from  1000. 

Divide  117  dols.  among  A.,  B.,  and  C. ;  give  B.  twice  as 
much  as  A.,  and  C.  three  times  as  much  as  B.  :  what  will  each 
receive?  Ans.  A.  13  dols.,  B.  26  dols.,  C.  78  dols. 

Rule: — First,  find  the  number  of  simple  shares,  then  di-"--de  the 
sum  by  them  ;  the  quotient  will  be  the  first  one's  share  ;  then  mul- 
tiply the  first  one's  share  by  so  many  as  the  second  has  shares  more 
than  the  first,  the  product  will  be  the  second  one's  share  :  proceed 
thus  for  every  succeeding  share. 

A.  has  I  simple  share.  operation. 

B.  3  simple  shares.  9)117 

C.  6  simple  shares.  '  , 

1)  No.  of  simple  shares.  13  A's.  share^ 

2 

26  B's.  share. 
Proop.    Add  all  the  shares  into    13  A's:  ^ 
one;  if  it  De  equal  to  the  dividend,  the    26  B's.       "7^  Cb.  share. 
work  is  right.  78  C's. 

1 17  dollars  ;  the  sum  to  be  div'd. 

27.  Divide  380  dols.  among  A.,  B.,  C,  and  D.  ;  give  B. 
three  times  as  much  as  A. ;  C.  four  times  as  much  as  B. ;  and 
D.  five  times  as  much  as  C. :  what  will  each  have  ? 

Ans.  A.  5  dols.,  B.  15  dols.,  C.  60  dels.,  D.  300  dols.. 
76  shares. 

28.  Divide  4114  dols.  among  A.,  B.,  C,  and  D. ;  give  B. 
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four  times  as  much  as  A.  ;  C.  three  times  as  much  as  B. ;  and 
D.  ten  times  as  much  as  all  the  others  :  what  will  each  have  ? 

Am.  A  22  dols.,  B.  88  dols,,  C.  264  dols.,  D.  3740  dols. 

187  shares. 

29.  Divide  333  dols.  among  A.,  B.,  and  C. ;  give  B.  ten 
times  as  much  as  A.,  and  C.  ten  times  as  much  as  B. :  what 
will  each  receive  ?-    Ans.  A.  3  dols.,  B.  30  dols.,  C.  300  dols. 

Ill  shares. 

30.  Two  men  bought  a  lottery  ticket  in  partnership,  A.  paid 
9  dols.  towards  it,  B.  7  dols.  ;  the  ticket  drew  a  prize  of  2000 
dols. :  how  much  did  each  receive  1 

16  shares.  Ans.  A.  1 125  dols.,  B.  875  dols. 

51.  The  age  of  A.  is  double  that  of  B.,  the  age  of  B.  triple 
that  of  C,  and  the  sum  of  all  their  ages  140  :  what  is  the  age  of 
each?  Ans.  A's.  84  B's.  42  C's.  14 

1 0  shares. 


General  Principles  of  the  Application  of  the  Four  Rules  of 
Arithmetic. 

1.  Under  the  head  of  Addition  will  come  all  such  questions, 
where  quantities  of  the  saw.e  kind,  are  to  be  counted  together.  It 
is  of  course  impossible,  to  add  quantities  of  different  kinds  together 
under  any  denomination  than  as  mere  things;  and  this  remark, 
simple  as  it  is,  may  escape  notice  m  certain  cases. 

That  all  this  applies  equally  to  Subtraction,  is  evident  from  the 
principle,  that  it  is  only  the  converse  operation  of  Addition. 

2.  The  application  Midtiplication  occurs  in  every  case  where 
one  of  the  quantities  occurs  repeatedly,  this  repetition  being  as  often 
as  indicated  by  another  number,  which  forms  the  multiplier;  such 
is  the  case,  for  instance,  in  all  purchases,  at  a  certain  rate  for  the 
adopted  unit  of  the  things  bought,  or  sold  ;  and  in  general,  when- 
ever the  same  thing  or  quantity  is  repeatedly  taken. 

3.  Division  applies  to  all  cases  where  any  quantity  of  things  is 
to  be  divided  among  an  equal  number  of  persons,  or  in  an  equal 
number  of  lots  or  parts ;  the  quotient  will  give  the  share  of  each 
person,  or  the  quantity  of  things  in  each  lot  or  part.  It  will  there- 
fore apply  to  find  the  price  of  a  single  piece  of  a  thing,  of  which  a 
large  number  has  been  purchased  for  a  certain  price. 


The  amount,  or  sum  total  in  Addition,  will  be  of  the  same  de- 
nomination, as  the  numbers  that  comprise  the  example. 

The  remainder,  in  Subtraction,  will  be  of  the  same  kind,  or 
denomination,  as  the  minuend  and  subtrahend. 

The  product,  in  Multiplication,  will  be  of  the  same  kind  as  the 
multiplicand,  for  the  multiplier  is  always  a  number.  The  multi- 
plicand is  a  quantity,  or  the  price.  We  repeat  the  quantity  or  price 
according  to  the  amount  purchased. 

From  the  nature  of  Division,  it  is  evident,  that  the  value  of  the 
qpiotient  depends  both  on  the  divisor  and  the  dividend. 
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When  the  divisor  is  a  number,  then  the  quotient  will  be  a  auAN- 
TiTY  of  the  same  kind  as  the  dividend. 

When  the  divisor  is  a  quantity,  the  same  as  the  dividend,  then 
the  quotient  will  be  a  number. 

PRACTICAL  APPLICATION   OF   THE   FOUR   RULES  OF 
ARITHMETIC. 

Teacher.  Having  the  quantity  of  several  commodities  or  numbers  of 
things  given,  how  is  the  amount  found 

Pupil.  Ans.  By  adding  them  together.  T.  Give  an  example  !  [Let 
the  pupil  do  this  orally.^ 

T.  What  questions  will  come  under  the  head,  Addition?  Pupil,  see 
page  82.  Can  we  add  things  of  a  different  kind  together"?  Why  noti 
P.  see  page  82. 

T.  When  the  purchase  price  of  an  article  is  given,  and  a  certain  ad- 
vance on  the  whole  is  given  ;  how  can  the  selling  price  be  found  7 
P.  By  adding  the  purchase  price  to  the  gain  proposed. 
T.  Give  an  example  ! 

T.  When  tlie  quantity,  sold  and  unsold  is  given,  how  is  the  total 
found  ? 

P.  By  adding  all  into  one  sum.    T.  Give  an  example  ! 
P.  Ans.  Sold  30  bushels  of  rye  ;  had  70  left ;  how  many  bushels  had 
I  at  first  1 

T.  In  every  example,  for  solution  there  is  something  known,  and 
something  required  ;  what  is  known  and  what  required  in  Ex.  6,  page 
72,    [  The  pupil  consults  the  ex.  and  answers,  thus — 

P.  The  price  of  the  farm,  fencing,  and  barn  is  known;  the  price  of 
sale  to  gain  100  dollars,  is  required. 

T  When  the  number  of  articles,  &c.  are  given,  and  the  amount  paid 
for  them  is  required  ;  what  is  the  method  of  solution  1 

P.  Find  the  amount  of  money  paid  for  the  whole,  and  disregard  the 
number  of  articles. 

T.  Give  an  example  ! 

T.  What  method  is  taken  when  the  amount  of  money  expended,  and 
the  number  of  articles,  are  required  1 

P.  Add  the  several  sums  of  money  together  for  one  Ans.;  then  the 
number  of  articles  named  for  the  other. 

T.  Give  an  example  ! 

T.  When  the  amount  of  several  things  is  required,  and  the  date  is 
»iven,  Avhat  is  the  method  of  operation'? 

P.  The  time  is  not  added  in  with  other  things.  T  Give  an  example  ! 

T.  How  is  the  space  of  time  up  to  the  present  found,  when  the  event 
happened  before  the  Christian  era "? 

P.  By  adding  the  current  year  to  the  date  of  the  event.  T.  Give  an 
example  ! 

T.  When  the  purchase  and  selling  price  are  given,  how  is  the  gain 
found  1 

P.  By  subtracting  the  purchase  price  from  the  selling  price.  T.  Give 
an  example! 

T.  Can  we  subtract  unlike  quantities  from  each  other '?  Why  not  % 
{see  page  82.) 

T.  When  an  article  is  sold  for  less  than  cost ;  how  is  the  loss  found  1 
P.  Take  the  selling  price  from  what  the  article  cost ;  the  remainder 

will  show  what  the  loss  is. 

T.  When  exchange  is  made  in  property,  and  the  difference  in  valae 

is  to  be  paid  in  money  how  is  the  sum  of  money  found  1 
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P.  By  taking  the  price  of  the  article  given  in  exchange,  from  the 
price  of  the  article  exchanged,  the  difference  will  be  the  sum  paid. 
T*.  Give  an  example  ! 

T.  When  commodities  or  sums  of  money  are  borrowed,  in  several 
parcels,  and  paid  at  different  times ;  how  is  the  difference  in  amount 
found  1 

P.  By  adding  the  several  sums  borrowed,  together,  for  one  total ;  then 
the  sums  paid  for  the  other  total ;  and  then  take  the  less  from  the  greater. 
T.  Give  an  example  ! 

T.  How  is  the  time  from  one  date  to  that  of  another  found'? 
P.  Take  the  former  from  the  latter.    T.  Give  an  example  \ 
T.  How  is  the  age  of  an  individual  found  % 
P.  Take  the  year  of  his  birth  from  that  of  his  death. 
T.  Give  an  example  ! 

T.  When  you  have  the  price  of  one  pound,  yard  or  bushel  given; 
how  is  the  price  of  a  quantity  found  1 

P.  Repeat  the  jnice  of  one  yard,  &c.,  as  many  times  as  there  are  num- 
ber of  yards,  pounds,  &c.  mentioned. 

T.  Give  an  example  !  What  will  the  product  be  1  P.  Money, 

T.  Why  ■?  {see  page  82.) 

T.  What  questions  v/ill  occur  in  multiplication'?  What  forms  the 
multiplier  %  Does  this  rule  apply  in  cases  of  purchase  1  What  is  re- 
peatedly taken  1  P.  [see  p'^ge  82.] 

T.  When  the  price  of  several  articles  is  given  per  yard,  &c.  and  their 
total  amount  is  required  :  how  is  it  found  '? 

P.  Multiply  the  price  of  each  article  by  the  amount  bought ;  and  add 
their  products  into  one  sum.    T.  Give  an  example  ! 

T.  How  is  the  net  gain  on  an  article  found,  when  the  cost  of  the 
whole  is  given,  and  rate  per  pound,  &c.  of  sale  given? 

P.  Find  what  the  commodity  amounts  to  at  the  selling  price ;  subtract 
the  first  cost  from  the  same,  the  remainder  will  show  the  net  gain. 

T.  Give  an  example  ! 

T.  When  the  price  of  a  number  of  yards  &c.  is  given  ;  how  is  the 
price  of  one  found  %  P.  Divide  the  amount  paid  for  the  whole  by  the 
quanity. 

T.  Give  an  example  ! 

T.  When  any  number  of  things  are  to  be  divided  among  several  in- 
dividuals, how  is  the  operation  performed  1 

P.  Divide  the  whole  sum  by  the  number  of  individuals  who  are  to 
receive  it.    T.  Give  an  example  ! 

T.  What  questions  will  occur  in  division  !  P.  {see  page  82.) 

T.  Why  will  the  quotient  be  of  the  same  denomination  as  the  divisor  % 
P.  {see  page  82.)  ■ 

T.  Propose  a  question  performed  by  addition  and  division  ! 

P.  A.  had  500  dollars  of  personal  property,  and  1000  dollars  of  real 
estate,  and  divided, it  among  his  two  sons. 

T.  Propose  a  question  performed  by  subtraction  and  division ! 

P.  B.  bad  property  to  the  value  of  5173  dollars  ;  but  lost  by  misfor- 
tune 200  dollars,  and  then  divided  the  remainder  among  3  persons. 

T.  Propose  a  question  solved  by  multiplication  and  division  ! 

P.  Sold  71  yards  of  cloth  at  5  dollars  per  yard ;  31  acres  of  land  at  10 
dollars  per  acre  :  divide  the  amount  equally  among  3  persons, 


Rem.  It  would  be  a  profitable  exercise  for  the  pupil  to  tell  the  teacher  how  each  ex- 
ample is  solved  in  the  "  recapitulation"  and  miscellaneous  examples  ia  Federal  Money, 


RECAPITULATION. 


85 


RECAPITULATION. 

For  Answers  see  Key,  page  230. 

1.  Maps  and  Globes  Avere  invented  by  Anaximander,  600  B. 
C.  I  how  long  have  they  been  in  use  up  to  1831  ? 

2.  Gen.  La  Fayette  was  born  in  June  1757.  He  joined  the 
army  under  Washington  when  but  19  years  of  age.  He  visited 
the  U.  S.  in  1824  ;  and  returned  to  France  in  1825  :  how  many 
years  since?  (date  1831.) 

3.  A  man  bought  20  casks  of  wine,  containing  2459  gallons, 
and  sold  14  casks  containing  1682  gallons:  how  many  casks, 
and  how  ma.ny  gallons  were  left  ? 

4.  Plato  a  Grecian  philosopher  died  at  Athens  34  B.  C.  : 
how  many  years  since  his  death,  date  1831  ? 

5.  Bought  3  yards  of  cambric  at  2  dols.  a  yard,  7  yards  of 
silk  for  3  dols.  per  yard,  5  yards  of  ribin  for  4  dols. :  to  what 
did  the  Avhole  amount "? 

6.  It  appears  that  the  United  States  in  1828  imported  silk  to 
the  amount  of  8463563  dols.  of  which  1274461  were  exported  : 
France  annually  imports  to  the  amount  of 20000000  dols.: 
what  is  the  amount  of  silk  imported? 

7.  A  trader,  that  has  48  dols.  wishes  to  buy  all  the  boots  he 
can  pay  for,  at  5  dols.  a  pair,  and  then  lay  out  the  remainder  of 
his  money  in  shoes,  at  1  dollar  a  pair  :  how  many  pairs  of 
boots,  and  of  shoes,  must  he  buy  1  ' 

8.  The  number  of  checks,  stripes,  and  ginghams  manufac- 
tured in  the  State  prison  at  Windsor  (Vt.)  annually,  is  300000 
javcs  :  how  ma,ny  is  that  per  day? 

9.  The  iron  made  in  the  United  States  in  1828,  amounts  to 
about  30000000  dols.  and  employed  35000  men  as  colliers, 
wagoners,  founders,  forgers,  &c.  :  how  many  dollars  is  that  to 
each  m.an  ? 

10.  A  butcher  bought  4  fat  oxen:  the  first  ox  slaughtered 
weighed  1045  pounds  ;  the  second  20  pounds  more  than  the 
first ;  the  third  40  pounds  more  than  the  second,  and  the  fourth 
55  pounds  more  than  the  first :  what  is  the  weight  of  the  four 
oxen  ? 

11.  A  trader  bought  25  barrels  of  flour,  paying  7  dols.  a 
barrel  for  1 1  barrels  of  it,  and  9  dols.  a  barrel  for  the  remainder  : 
what  did  the  whole  cost  ? 

12.  The  number  of  votes  given  in  favor  of  the  Federal  con- 
stitution of  Connecticut  in  1818,  was  13918,  and  against  it 
12364  ;  of  how  many  votes  did  the  majority  consist  ? 

13.  George  Washington  was  President  of  the  United  States 
Irom  1789  to  1797;  John  Adams  from  1797  to  1801  ;  Thomas 
Jefferson  from  1801  to  1809 ;  James  Madison  from  1809  to 
1817;  James  Monroe  from  1817  to  1825;  John  a.  Adams 
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from  1825  to  1829  ;  Gen.  Andrew  Jackson  from  1829  to  1837  : 
how  many  years  were  they  one  after  another  Presidents  of  the 
United  States  ? 

14.  The  saving  already  effected  by  temperate  movements  in 
the  article  of  distilled  spirits,  amounts,  on  the  lowest  estimate,  to 
more  than  2000000  dols.  a  year  :  how  much  would  that  be  in  5 
years  ? 

15.  It  has  been  shown  that  40000  die  annually  in  the  U.  S.  in 
consequence  of  hard  drinking  :  how  many  is  that  per  day  ? 

16.  A  merchant  had  650  barrels  of  flour,  sold  95  barrels  to  one 
man  ;  38  to  another  ;  and  225  to  another ;  how  many  barrels 
had  he  left? 

17.  A  man  has  a  farm  containing  200  acres,  which  is  divided 
into  -plow,  pasture,  meadow,  and  wood-land,  viz.  50  acres  of 
wood,  25  of  meadow,  60  of  pasture  :  how  many  acres  were  there 
left  for  plow-land  1 

18.  A  grocer  had,  according  to  his  inventory,  317  lbs.  of  su- 
gar ;  561  lbs.  of  cofi^ee  ;  451  lbs.  of  tea  ;  15  lbs.  of  pepper  ;  3 
oz.  of  mace  ;  152  lbs.  of  rice  ;  17  gallons  of  oil ;  He  sold  since, 
283  lbs.  of  sugar;  341  lbs.  of  coffee;  349  lbs.  of  tea;  11  lbs. 
of  pepper;  2  oz.  of  mace;  5  gallons  of  oil;  121  lbs.  of  rice: 
how  much  is  there  left  of  each  kind  7 

19.  There  are  16  bags  of  coffee,  weighing  each  120  pounds, 
and  8  bags  Vv^eighing  each  343  pounds  :  what  is  the  weight  of 
the  whole  1 

20.  A  merchant  bought  963  barrels  of  flour  ;  on  weighing 
them,  he  finds  their  average  weight  202  lbs.  and  that  the  barrels 
average  7  lbs.  each  :  how  many  pounds  of  flour  is  there  in  the 
whole  ? 

21.  A  man  had  six  bags  of  hops  ;  the  first  weighed  14  lbs. ; 
the  others  20  pounds  each :  how  many^ pounds  in  all? 

22.  Four  men  bought  200  acres  of  land  each,  for  1500  dols. ; 
the  first  paid  1  dol.  an  acre;  the  second  twice  as  much:  the 
third,  three  times  as  much  as  the  first :  Avhat  did  the  fourth  pay  ? 

23.  La  Fayette  arrived  in  America  in  the  Spring  of  1777  : 
how  many  years  have  elapsed  since? 

24.  A  man,  at  his  decease,  left  12426  dols. ;  1000  of  which 
to  be  given  to  his  niece ;  and  the  remainder  to  be  divided 
equally  among  his  two  nephews :  what  is  the  share  of  each  ? 

25.  Required  the  amount  of  years  from  the  following  events 
up  to  the  year  1833,  viz.  The  Arabic  figures,  introduced  from 
Arabia  into  Europe  by  the  Saracens,  A.  D.  991  ;  linen,  first 
made  in  England  1253  ;  spectacles  invented  by  a  monk  of  Pisa, 
1299;  gunpowder  first  used  in  Europe  1330;  Algebra  intro- 
duced into  Europe  from  Arabia,  1412  ;  printing  invented,  1440; 
made  public  by  the  plundering,  &c.  of  the  city  of  Mentz,  1462; 
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spinning-wheels  invented,  1530  ;  telescopes  invented,  1590 ; 
Decimal  Fractions  invented,  1602  ;  thermometers  invented,  and 
satellites  of  Jupiter  discovered,  1614  ;  circulation  of  the  blood 
discovered  by  Hervey,  1619  ;  barometers  invented,  1643  ;  and 
air-pumps,  1654. 

26.  Three  merchants  make  up  a  stock  of  506  dols.  B.  puts 
in  twice  as  much  as  A.,  and  C.  four  times  as  m.uch  as  B. :  how 
much  did  each  of  them  put  in  ?* 

27.  B.  asked  C.  how  much  his  horse  cost;  C.  answered,  that 
if  he  cost  him  three  times  as  much  as  he  did,  and  15  dols.  more,^ 
he  would  stand  him  in  300  dols. ;  what  was  the  price  of  the 
horse  ? 

28.  A.  B.  and  C.  would  divide  100  dols.  between  them,  so 
that  B.  may  have  3  dols.  more  than  A.,  and  C.  4  dols.  more 
than  B.  :  I  demand  how  much  each  man  must  have  ? 

29.  Three  persons  bought  goods  at  Hartford,  which  cost  600 
dols.  The  first  person  was  to  have  a  third  part  more  than  the 
second,  and  the  third  a  fourth  part  more  than  the  first :  what 
was  each  man's  share  ? 

30.  Four  persons  purchased  a  farm  for  4755  dols. ;  of  which 
B.  paid  three  times  as  much  as  A. ;  C.  paid  as  much  as  A.  and 
B.  ;  and  D.  paid  as  much  as  C.  and  B.  :  what  did  each  pay? 

31.  A.  bought  a  chaise,  horse,  and  harness  for  360  dols. 
The  horse  cost  twice  as  much  as  the  harness  ;  and  the  chaise 
cost  twice  as  much  as  the  harness  and  horse  together  :  what 
was  the  price  of  each  1 

FEDERAL  MONEY. 

Federal  money  is  the  national  currency  of  the  United  States. 
Its  several  denominations  are  the  mill,  the  cent,  the  dollar, 
and  the  eagle. 

Federal  Money  is  added  in 'the  same  manner  as  whole  num- 
bers ;  care  being  taken  that  dollars  be  placed  under  dollars, 
cents  under  cents,  and  mills  under  mills,  and  carry  as  in  addi- 
tion  of  whole  numbers.  As  it  takes  one  hundred  cents  to  make 
a  dollar,  there  must  be  but  tv/o  places  for  cents.  Ten  mills  make 
a  cent,  therefore  there  must  be  but  one  place  for  mills.  When 
there  are  no  cents  inserted,  tioo  ciphers  must  occupy  their  place : 
when  no  mills,  a  cipher  may  occupy  the  vacancy. 

Dollars  are  separated  from  cents  by  a  colon  (:)  cents  from 
mills  by  an  inverted  comma  (').  To  designate  what  part  of  a 
dollar,  cents  and  mills  are,  the  following  characters  are  used ; 
$  for  Dollars  ;  cts.  for  cents  ;  m.  for  mills,  according  to  the  fol- 
lowing TABLE. 


♦  The  rules  to  solve  the  6  last  examples,  are  givea  at  Page  80  and  81. 
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$  CtS.  m.  EXPRESSEB. 

1  09  5  Read  one  Doll,  nine  cts.Jive  mills.  $1 :  09'5 

2  08  3  "  two  dols.  eight  cts.  three  mills.  2:  08'3 

3  07  2  "  three  dols.  seven  cts.  two  mills.  3:  07'2 

10  04  0  "  ten  dols.  four  cents  no  mills.  10:  04 

11  00  0  "  eleven  dols.  no  cents  no  mills.  11 

12  00  7  "  twelve  dols.  no  cents  seven  mills.  12:  007 


13  11  8       "    thirteen  dols.  eleven  cts.  eight  mills.    13:  11'8 
ADDITION. 

Rtjle  : — Place  dollars  under  dollars,  cents  under  cents,  mills 
under  mills  ;  keep  the  separtrix  directly  under  each  other,  add 
as  in  whole  numbers,  and  point  off  in  the  sum  total,  as  many 
places  for  dollars,  cents,  and  mills  as  there  are  in  any  of  the 
given  numbers. 

Questions  for  Exercise. 

1.  Express  in  figures,  three  dollars,  seven  cents,  six  mills. 
Seventy  dollars,  eighty  cents,  one  mill.  Ninety-nine  dollars, 
ninety  cents,  four  mills.  Twenty-two  dollars  and  five  cents, 
two  mills.  Thirty  dollars,  ten  cents,  one  mill.  Twenty-one 
dollars  and  two  cents,  five  mills.  One  dollar  and  nine  cents, 
eight  mills.    Eight  dollars  and  two  cents,  five  mills. 

Ans.  tokeri  added,  $256  :  08'2 

2.  Express  eleven  dollars,  no  cents,  one  mill.  Twelve  dol- 
lars, no  cents,  five  mills.  Eighty-five  dollars  and  three  cents, 
one  mill.  One  hundred  dollars  and  one  cent,  no  mills.  Thirty- 
seven  dollars  and  one  cent,  two  mills  ;  and  Eighty-five  dollars, 
twenty-one  cents,  three  mills.    Ans.  token  added  $330  :  27'2 

3.  Express  in  figures.  One  hundred  dollars,  and  five  cents, 
eight  mills.  Two  hundred  twenty-one  dollars,  forty  cents,  one 
mill.  Three  hundred  and  five  dollars.  Four  hundred  thirty 
dollars.  Five  hundred  and  six  dollars,  thirty-one  cents,  one 
mill.  Ans.  token  added  $l$62:  77 

Examples  for  Practice. 

1.  F.  received  of  A.,  B.,  and  C.  the  following  sums,  viz.  : 
A.  paid  him  $140:  50;  B.  $500:  58;  C.  $1000;  can  you 
tell  how  much  F.  received  from  A.,  B.,  C.  ? 

Ans.  $1641  :  08 

2.  A  merchant  settling  his  accounts,  found  that  he  owed  A. 
$80  ;  B.  $120;  C.  150,  and  D.  480  ;  how  much  did  he  owe 
in  all  ?  Ans.  $830 

3.  Bought  a  quantity  of  goods  for  $125:  10;  paid  foi 
truckage  $8  ;  for  freight  $9  :  20  ;  for  duties  $5  :  40  ;  and  my 
expenses  were  $8  :  50  ;  what  did  the  goods  cost  me  ? 

Ans.  $156:  20 

4.  A  man  commenced  trade  with  three  thousand  two  hun- 
dred fifty  dollars  ;  after  trading  for  some  time,  he  found  he  had 
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^ained  two  hundred  thirty-seven  dollars ;  how  much  had  he 
then  7  Ans.  $3487 

5.  A  man  has  four  notes,  viz. :  Eighty-nine  dollars  and  fiv« 
eents.  Sixty  -five  dollars  and  seven  cents.  Twenty-five  dollars, 
ten  cents.  Four  dollars  and  six  cents ;  what  is  the  sum  of  all 
the  notes?  Ans.  $183  :  28 

SUBTRACTION. 

The  operations  in  this  rule  are  the  same  as  in  whole  num- 
bers. Care  being  taken  to  place  dollars  under  dollars,  cents 
under  cents,  mills  under  mills,  according  to  the  following 

TABLE. 


cts. 

m. 

$ 

cts. 

m. 

$ 

cts. 

m. 

From  72 

82 

9 

F. 

6 

00 

0 

F. 

5 

00 

0 

Take  31 

72 

3 

T. 

0 

00 

9 

T. 

0 

37 

9 

From  3 

00 

8 

(( 

0 

37 

8 

0 

00 

9 

Take  0 

04 

1 

u 

0 

09 

1 

u 

0 

00 

2 

From  4 

09 

1 

u 

0 

75 

1 

8 

85 

9 

Take  0 

87 

0 

u 

0 

04 

0 

u 

8 

85 

8 

Rule  : — When  dollars  and  cents  are  to  be  taken  from  dol- 
lars, annex  two  ciphers  to  the  dollars :  when  dollars,  cents  and 
mills  are  to  be  taken  from  dollars,  annex  three  ciphers  to  the 
dollars,  and  when  cents  and  mills  are  to  be  taken  from  cents, 
annex  one  cipher  to  the  cents.  Point  off  the  same  as  in  addi- 
tion of  Federal  money. 

Questions  for  Exercise. 

1.  Write  down  in  order  to  be  subtracted,  seventy-five  cents, 
three  mills  :  under  which  place  sixty-seven  cents,  one  mill. 

Ans.  when  sub.  $0  :  8'2 

2.  Eighty  cents  seven  mills:  under  which  place  sixty-five 
©ents  one  mill.  Ans.  when  sub.  $0  :  15'6 

3.  Write  down  thirty-seven  dollars  eighty  cents,  three  mills  : 
under  which  place  twenty  dollars,  five  cents,  three  mills. 

Ans.  when  sub.  $17  :  75 

4.  Write  down  fifty  dollars,  eighty-five  cents  :  under  which 
place  five  dollars,  five  cents,  and  one  mill. 

Ans.  when  sub.  $45 :  79'9 

5.  Write  down  thirty-one  dollars,  thirty-fiv«  cents,  eight 
mills :  under  which  place  nine  dollars,  eleven  cents,  one  mill. 

Ans.  when  sub.  $22  :  24'7 

6.  Write  down  eighty-seven  dollars,  one  cent,  three  mills  : 
ander  which  place  seventy-five  dollars,  sixty-five  cents,  one  mill. 

Ans.  when  sub.  $11  :  36'2 

7.  If  one  mill  be  taken  from  a  thousand  dollars  ;  what  will 
remain?  {See  Key.) 

8.  From  forty  dollars,  take  forty  cents  and  five  mills. 

{See  Kty.) 
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9.  Subtract  one  thousand  dollars  and  ninety-five  cents  ;  from 
two  thousand  one  hundred  and  two  dollars.  [See  Key.) 

10.  If  one  cent  be  taken  from  ten  thousand  dollars  ;  what  will 
then  remain?  {See  Key.) 

1 1.  From  forty-one  dollars,  eighty  cents;  take  one  dollar  nine 
cents.  {See  Key.) 

Examples  for  Practice. 

1.  Bought  a  farm  for  $12585  :  50;  sold  it  for  $12695  :  75'5  ; 
how  much  was  gained  by  the  sale?  Ans.  $110:  25'5 

2.  A  man  has  property  to  the  amount  of  $34764  ;  but  there 
are  demands  against  him  to  the  amount  of  $14297;  how  many 
dollars  will  be  left  after  the  payment  of  his  debts  ? 

Ans.  $20467 

3.  A  man  in  business  bought,  during  the  year,  goods  to  the 
amount  of  $106409,  and  sold  to  the  amount  of  $59879;  what 
amount  remained  unsold  ?  Ans.  $46530 

MULTIPLICATION. 

The  operations  in  this  rule  are  performed  as  in  whole  num- 
bers ;  the  nmltiplier  being  written  under  the  multiplicand  as  in 
whole  numbers. 

Rule  : — Place  the  parts  as  in  whole  numbers.  Then  multi- 
ply the  multiplicand  by  the  multiplier.  Point  off  as  many  places 
in  the  product  for  dollars,  cents,  and  mills,  as  there  are  in  the 
multiplicand. 

Exercises  for  the  Slate. 
Multiply  $45 :  75'5  by  $136  Ans.  $6222 :  68 

$896:  85'6  by  $2:  37  Ans.  $212554:  87'2 
$378 :  95'8  by  $8 :  63        Ans.      $327040  :  75'4 

Examples  for  Practice. 

1.  Bought  3878  bushels  of  corn  for  85  cts.  per  bushel;  to 
what  did  it  amount  ?  Ans.  $3296:30 

2.  How  much  will  12  yards  of  cloth  amount  to  at  $5  :  37  per 
yard?  ^n5.  $64  :  44 

3.  G.  bought  12  cords  of  wood  at  $5  :  25  a  cord  ;  to  what 
did  it  amount  ?  Ans.  $63 

4.  What  will  31496  feet  of  boards  amount  to  at  $8  per  M. 

Ans.  $251  :  96'8 
6.  If  a  man  receive  $1  :  25  a  day  ;  what  must  he  receive  for 
48  days  labor?  Ans.  $60 

6.  What  is  the  value  of  275  acres  of  land,  at  $15  :  50  per 
acre?  ^?is.  $4262  :  50 

7.  What  is  the  value  of  112  pounds  of  Hyson-skin  tea,  al 
$2:  12'5  per  pound?  Ans.  $238 
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DIVISION. 

The  performance  of  operations  in  this  rnle  is  similar  fo  that 
of  whole  numbers,  care  must  be  taken  in  pointing  off  the  quo*- 
tient  figures. 

Rule  :— If  the  dividend  be  dollars,  cents,  and  mills,  work  as 
in  whole  numbers.  Point  off  one  figure  at  the  right  hand  for 
mills  ;  itoo  for  cents ;  and  the  remaining  will  be  dollars. 

If  the  dividend  be  dollars  only,  then  annex  two  ciphers  for 
cents,  and  one  for  mills  :  then  point  off  as  above  directed. 
Exercises  for  the  Slate. 
Divide  $624  by  4  Ans.  $156 

$8781  :  857  by  7  Ans.    $1254  :  55'1 

$3686  :  97'5  by  1 :  39  Ans.       $26  :  52  5 

Exa7nples  for  Practice. 

1.  Lent  $4738  :  88  to  8  men  ;  how  much  must  each  pay  to 
amount  to  the  sum  borrowed?  A7is.  $592  :  36 

2.  37  men  lost  by  fire,  storm,  &c.  $87436  :  92  ;  how  muck 
did  each  man  lose  upon  an  average?  A/is.  $2363  :  16 

3.  A.  bought  24  yards  of  cloth  for  $47  : 87'5  ;  what  did  it 
cost  per  yard  ?  Ans.  $1  :  99 '4 

4.  G.  sold  his  farm  of  300  acres,  for  $3870  ;  what  was  that 
an  acre?  •  J.?is.$12 :90 

5.  At  75  cts.  per  bushel ;  hoAv  many  bushels  of  rye  may  be 
bought  for  $  1 4 1  ?  Ans.  188  bush. 


aUESTIONS  ON  FEDERAL  MONEY. 

How  do  you  write  down  Federal  money  for  adding  1  Dollars  under 
dollars,  cents  under  cents,  and  mills  under  mills.  After  your  numbers 
are  written  down,  how  do  you  proceed  in  adding'?  The  same  as  in 
whole  numbers.  Why  '?  Because  one  in  a  superior  column,  is  equal 
to  ten  in  the  next  inferior  column.  In  federal  money  what  are  the 
figures  called  at  the  left  hand  of  the  separatrix  1  Dollars.  V/hal  are 
the  next  two  at  the  right  called  1  Cents.  What  is  the  next  at  the  right 
called 'J  Mills.  If  a  denomination  be  wanting  what  do^  you  write  in 
its  place  1    A  cipher  or  ciphers  to  fill  the  vacancy. 

How  do  you  place  sums  in  Federal  Money  for  subtracting?  Dimes 
under  dimes,  dollars  under  dollars,  cents  under  cents,  mills  under  mills. 
What  are  integers  in  federal  money'?  Dollars.  What  are  dimes  1 
Tenths.  What  are  cents "?  Hundredths.  What  are  mills '?  Thou- 
sandths. What  is  the  decimal  expression  called  when  dimes,  cents  and 
mills  are  taken  together  1  Thousandths  of  a  dollar.  How  do  you  sub- 
tract 1  The  same  as  in  whole  numbers.  Why "?  Because  ten  in  an 
inferior  column  or  denomination,  is  equal  to  one  in  the  next  superior. 
Why  do  we  call  dimes  and  cents,  cents  only  %  We  call  them  all  cents, 
because  the  left  hand  figure  in  cents  expresses  tetis  in  cents,  which  is 
the  same  as  dimes.  When  your  subtrahend  contains  denominations 
which  are  not  named  in  the  minuend,,  what  do  you  do '?  Supply  the 
vacant  denominations  of  the  minuend  with  ciphers,  then  place  the  sub- 
trahend under,  so  that  cents  may  occupy  the  place  of  cents,  and  mills 
the  place  of  mills.    How  do  you  point  off  in  subtraction  1    Place  that 
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separatrix  in  the  remain,  directly  below  the  separatrix  in  the  gives 
numbers.  Why  is  federal  money  decimals'?  Because  dimes,  cents 
and  mills  form  a  decimal  expression,  of  which  a  dollar  is  the  integer. 
How  do  you  multiply  federal  money  1  The  same  as  in  whole  numbers. 
Why  1  Because  they  increase  in  a  tenfold  proportion,  the  same  as  in 
whole  numbers.  How  do  you  point  off  in  the  product  1  As  far  from 
the  right,  as  the  separatrix  is  in  the  multiplicand.  How  do  you  pro- 
ceed in  dividing  ]  The  same  as  in  whole  numbers.  In  dividing  dol- 
lars, if  you  have  a  remainder,  what  do  you  do,  after  all  the  figures  are 
brought  down  from  the  dividend  1  Join  two  ciphers  to  the  remainder, 
for  cents,  and  proceed  as  before  ;  and  if  something  still  remain,  annex 
another  cipher  to  the  remainder,  for  mills,  after  which  again  divide  as 
before.  What  will  the  two  figures  in  the  quotient  next  to  dollars  ex- 
press 1  Cents.  What  does  the  one  next  to  cents  express  1  Mills.  Why 
do  we  divide  the  same  as  in  whole  numbers  1  Because  they  increasf 
in  a  tenfold  proportion. 

MISCELLANEOUS  EXAMPLES  AND  CONNECTED  OPERATIONS. 

1.  B.  pays  rent  $200  a  year  ;  he  pays  his  tailor  $64  :  7-3  ;  his 
shoemaker  $18  ;  his  wood  man  $43  :18  ;  his  hutcher  $87 : 40  ; 
and  his  haker  $59  ;  his  trade  brings  him  in  $556 ;  does  he 
gain  or  lose  ?  Ans.  gains  $83  : 69 

2.  C.  bought  120  bushels  of  Avheat  at  $1  :  82  a  bushel  and 
sold  it  for  $2  :  25  ;  what  did  he  gain  in  all '?       A^is.  51  :  60 

3.  A  miller  bought  a  quantity  of  corn,  for  which  he  paid 
$480  ;  he  afterwards  sold  it  for  $580  :  68'5  ;  what  did  he  gain 
by  the  sale?  JLws.  100  :  68'5 

4.  A  merchant  borrowed  $600,  for  which  he  gave  his  note, 
he  paid  at  one  time  $240,  at  another  $150  ;  how  much  then 
remained  due?  Ans.  $210 

5.  The  Governor  of  Maine  has  a  salary  of  $1500  a  year  ;  - 
the  Governor  of  Nev;  Hampshire,  $1200;  the  Governor  of 
Vermont  $750  ;  the  Governor  of  Mass.  $3666  : 67  ;  the  Gov- 
ernor of  R.  I.  $400  ;  the  Governor  of  Connecticut  $1 100  ;  how 
much  do  they  all  receive  ?  Ans.  $8616  :  67 

6.  If  a  cow  yields  20  quarts  of  milk  in  a  day  for  240  days ; 
and  25  quarts  make  1  pound  of  butter  ;  how  many  pounds  of 
butter  will  be  obtained  in  the  season,  and  to  what  does  it  amount, 
at  :  12'5  per  pound?  Ans.  192  lbs.  and  value,  $24 

7.  A  man's  property  is  worth  $8560,  but  he  has  debts  to  the 
amount  of  $3500  ;  what  will  remain  after  paying  them  ? 

Ans.  $5060 

8.  B.  lent  H.  $1240  for  forty  days,  at  the  expiration  of  the 
time,  H.  paid  him  $984 ;  how  much  was  still  due  ? 

Ans.  $256 

9.  A  merchant  bought  wheat  in  Vermont  for  the  New  York 
market,  5526  bushels  at  $1  :  50  per  bushel,  expecting  to  sell  it 
at  $2  :  50,  but  finding  the  market  fast  rising,  he  stored  it  in  the 
city  with  directions  to  his  factor  not  to  sell  it  under  $3  ;  the  price 
arose  to  $2  : 95,  and  then  suddenly  fell  to  95  cts. ;  what  did  the 
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ferchant  lose  in  his  wheat,  exclusive  of  the  expense  of  trans- 
irtation,  storage,  wasteage,  lying  out  of  his  property,  &c. 

Ans.  $3039  :  30 

10.  Suppose  a  gentleman  has  an  estate  of  $600  ;  and  he  pays 
land  tax  of  140  ;  for  repairs  $94 : 17'5  ;  what  is  his  net  gain 
r  annum?  Ans.  $365  :  82'5 

1 1.  C.  bought  210  reams  of  paper  for  $55 :  62'5  ;  and  sold  it 
fain  for  $60  :  37'5  ;  what  did  he  gain  by  the  bargain  ? 

Ans.$i:75 

12.  A  laborer  received  during  8  months  in  the  year,  $30  per 
bnth  ;  and  during  the  other  months,  only  $4.  Wishing  to  be 
jadily  employed,  he  agreed  to  serve  one  year,  for  $240 ;  how 
ach  less  does  he  receive  per  month,  than  he  did  before  ? 

$1  :33'3 

13.  The  President  of  the  U.  States  has  a  salary  of  $25000; 
ce  President  $5000 ;  Secretary  of  State  $6000 ;  of  the  Treasury 
iOOO  ;  of  War  $6000  ;  of  the  Navy  $6000  ;  the  Post  Master 
sneral  $6000  ;  and  Attorney  General  $3500 ;  how  much  do 
by  all  receive  ^  Ans.  $63500 

14.  A  shoemaker  paid  $1  :  58  a-piece  for  10  calf-skins,  and 
cts.  a  pound  for  3  sides  of  sole  leather,  each  side  weighing 
pounds.  From  this  stock  he  made  48  pairs  of  shoes,  Avhich 
sold  at  $1  :  75  a  pair  ;  what  did  he  receive  for  his  work? 

Ans.  $45  :  10 

15.  The  expenses  of  paving  a  street,  500  feet  in  length, 
tiount  to  $1000  ;  the  amount  is  to  be  distributed  among  the 
♦  ners,  each  having  a  lot  of  25  feet ;  how  much  will  each  owner 

veto  pay?  ^?is.  $50 

116.  A  merchant  bought  109  bales  cf  calico,  for  the  total 
lount  of  $12232;  he  finds  that  40  bales  contain  each  30 
3ces,  50  contain  each  25  pieces,  and  the  rest  contain  32  pieces 
ch  ;  how  much  did  each  piece  cost  ?  Ans.  $4 

17.  A  man  owing  $379  ;  paid  at  one  time  $47  ;  at  another 
J3  ;.  at  another  $84  ;  and  at  another  $143  ;  how  much  did  he 
■11  owe  ?  Ans.  $82 

18.  A  farmer  purchased  15  sheep — he  sold  8  of  them  at  $4 
piece,  and  the  remainder  at  $3  a-piece ;  and  then  found  that 
J  had  gained  $7  ;  how  much  did  he  give  for  the  sheep  ? 

Ans.  $46 

19.  Suppose  butter  to  be  worth  12  cts.  a  pound,  and  tea  42 
s.  a  pound  ;  how  many  pounds  of  butter  must  be  given  for  2 
>unds  of  tea  ?  Ans.  7  lbs. 

20.  A  merchant  bought  56  bales  of  cotton  goods  :  15  of  them 
ild  21  pieces,  29  held  28  pieces,  and  the  rest  25  pieces  each  ; 
r  each  piece  he  pays  $3 ;  how  much  must  he  pay  for  the 
hole^  Ans.  $4281 
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21.  A  farmer  Avent  to  the  city  Avith  8  barrels  of  cider,  vvhic 
he  sold  at  $4  a  barrel.  He  then  purchased  3  hogsheads  of  sa 
at  $3  per  hogshead,  and  paid  a  debt  of  $12  ;  how  many  dollai 
had  he  to  carry  home  ?  Ans.  $1 1 

22.  A  father,  having  six  sons,  leaves  a  property  of  $76590  j 
be  shared  equally  among  them ;  how  much  will  each  receive 

Ans.  $12765 

23.  A  farmer  sold  wheat  to  his  merchant  to  the  amount  ( 
$342  :  75  at  the  rate  of  75  cts.  per  bushel ;  what  was  the  nun 
ber  of  bushels  sold?  A71S.  457  bush. 

24.  But  the  merchant  failing  before  payment,  was  able 
remit  only  64  cts.  upon  a  dollar  ;  how  much  did  the  farmer  los 
and  what  were  his  avails  ?  Aus.  Avails,  $219  :  36 

Loss,    $123  :  39 

25.  A  farmer  sold  2  cows  at  $23  a-piece,  and  9  sheep  at  ^ 
a-piece ;  he  received  in  payment,  3  plows  at  $3  a-piece,  and  tl 
rest  in  money  ;  how  much  money  did  he  receive  ?  Ans.  $67 

26.  A  grocer,  "making  an  inventory,  finds  he  has  in  cas 
$17  :  52  ;  in  various  liquors  to  the  amount  of  $215  :  17  ;  i 
soap,  candles,  and  such  articles,  $92  :  54  ;  in  spices,  $107  :  35 
in  salt  fish  and  similar  provisions,  $49  :  62  ;  and  in  varioi 
small  articles  besides  the  furniture  of  his  store,  in  all  $57 
84  ;  what  is  the  whole  amount  of  his  stock  ?   A?is.  $540  :  01 

27.  Divide  $400  among  A.  B.  and  G. ;  give  B.  three  timi 
as  much  as  A.  and  C.  four  times  as  much  as  B.  ;  what  wi 
each  have?  {See  page  81,  ^1  Divide.) 

16  shares.  A/is.  A.  $25  B.  $75  C.  $300 

28.  Divide  $2666  among  A.  B.  C.  and  D.;  give  B.  tweh 
tiiiies  as  much  as  A.;  G.  ten  times  as  much  as  B.,  and  D.  te 
times  as  much  as  C.  ;  what  wiVi  each  have?  {See  page  81 
Divide.) 

1333  shares.  A71S.  A.  $2  B.  $24  C.  $240  D.  $2400 
^  29.  A  trader  failed  in  business,  owing  $11000,  and  havir 
/  only  $5000  to  divide  among  his  creditors  ;  how  much  did  1 
i  pay  on  a  debt  of  $95  :  20  ?  Ans.  $43  :  26'8 

REDUGTION  OF  FEDERAL  MONEY. 
1.  When  dollars  are  reduced  to  cents,* 
Rule  : — Set  down  the  dollars,  and  annex  two  ciphers. 
Dem.  Because  one  dollar  is  equal  to  100  cents. 

EXAMPLES. 

In  $672  how  many  cents  ?  Ans.  67200 
In  $45  how  many  cents  ?  Ans.  4500 
In   $10  hoAV  many  cfents?    Ans.  1000 

•  The  teacher  can  convert  the  above,  &c.  into  questionSj  by  saying — Ho 
are  dollars  reduced  to  cents  7  &c. 
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t.  When  dollars  are  reduced  to  mills, 

?luLE  : — Set  down  the  dollars  and  annex  three  ciphers. 

Vem.  Because  one  dollar  is  equal  to  1000  mills. 

I  EXAMPLES. 

1         In  $496  how  many  mills  ?    Ans.  496000 
I         In   $84  how  many  mills  ?    Ans.  84000 
In   $50  how  many  mills  ?    Ans.  50000 
[.  When  dollars  and  cents  are  reduced  to  cents, 
tluLE  : — Take  away  the  separatrix,  or  set  them  down  as 
I  whole  number. 

I  EXAMPLES. 

In  $986  :  88  how  many  cents  ?    Ans.  98688 
In   $99  :  29  how  many  cents  ?    A7is.  9929 
;       In     $1:  1 0  how  many  cents  ?    Ans.  110 

.  When  dollars  and  cents  are  reduced  to  mills, 

luLE  .-r — Take  away  the  separatrix,  and  annex  a  cipher. 

j  EXAMPLES. 

!  In  $494  :  19  how  many  mills?  Ans.  494190 
j  In  $654  :  29  hoAv  many  mills  ?  Ans.  654290 
I      In   $57  :  01  how  many  mills  ?    Ans.  57010 

; .  When  dollars,  cents,  and  mills,  are  reduced  to  mill?, 
IvL-E  : — Take  away  both  the  separatrix. 

I  EXAMPLES. 

I    In  $256  :  59'2  how  many  mills  ?    Ans.  256592 
:    In   $46  :  6b'2  how  many  mills  ?    Ans.  46602 
In     $3  :  9 1'6  how  many  mills?    Ans.  3916 

tWhen  cents  and  mills  are  reduced  to  mills, 
ULE  : — Take  away  the  saparatrix. 

EXAMPLES. 

In  :  99'9  how  many  mills  ? 
I  In  :  84'2  how  many  mills? 

In  :  21'!  how  many  mills  ? 

,  When  cents  are  reduced  to  mills, 
luLE  : — Annex  a  cipher. 

EXAMPLES. 

I         In  33  cents,  how  many  mills  1  Ans.  330 

In  50  cents,  how  many  mills  ?  Ans.  500 

in  2  cents,  how  many  mills  ?  Ans.  20 

.  When  mills  are  reduced  to  cents, 

ICLE  :,: — Point  off  the  right  hand  figure  for  mills  ;  the  next 
Hi  for  cents,  and  the  remaining  left  hand  figures  will  be  dollaTft 


Ans.  999 
Ans.  842 
Ans.  211 
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EXAMPLES. 

In  167  mills,  how  many  cents'?  Ans.  16'7 
In  489  mills,  how  many  cents  1  Ans.  48'9 
In   32  mills,  how  many  cents  1     A7is,      3 '2 

9.  When  mills  are  reduced  to  dollars, 

Rule  : — Point  off  the  right  hand  figure  for  mills,  the  ne; 
two  for  cents,  and  the  remaining  left  hand  figures  will  \ 
dollars. 

EXAMPLES. 

In  672889  mills,  how  many  dollars  ? 
In  888623  mills,  how  many  dollars  ? 
In     6899  mills,  how  many  dollars  ? 

10.  When  cents  are  reduced  to  dollars. 
Rule  : — Point  off  the  two  right  hand 

the  left  hand  figures  will  be  dollars. 

EXAMPLES. 

In  79369  cents,  how  many  dollars?  Ans.  793  :  69 

In   8456  cents,  how  many  dollars?  Ans.  84  :  56 

In     945  cents,  how  many  dollars?  Ans.  9  :  45 

aUESTIONS  ON  REDUCTION. 
What  is  reduction  '?  Changing  one  denomination  to  another, 
changing  denominations,  do  you  alter  the  value  1  No,  because  if  ■ 
change  from  the  superior  to  an  inferior  denomination,  the  inferior  mi 
express  as  many  more  as  shall  equal  the  superior  in  value.  How 
you  reduce  dollars  to  cents  1  By  annexing  two  ciphers  to  dollars  1 
product  will  express  cents.  Why  should  that  reduce  dollars  to  cent 
Because  we  must  have  100  times  as  many  cents  as  dollars  to  express  t 
same  in  value.  If  your  given  sum  contains  dollars  and  cents;  h 
may  you  reduce  them  to  cents  By  taking  away  the  separatrix,  a 
joining  the  cents  to  the  dollars.  Why  should  that  reduce  the  whole 
cents  '?  Because  the  dollars  when  united  to  the  cents  express  hundr( 
in  cents,  and  the  cents  count  the  same  as  before.  How  do  you  redi 
cents  to  mills  1  By  annexing  a  cipher  to  the  cents.  Why  should  tl 
reduce  cents  to  mills It  is  repeating  the  cents  10  times,  and  we  m 
have  ten  times  the  number  of  mills,  to  equal  the  cents  in  value. 


MULTIPLICATION  AND  DIVISION. 

Examples  like  the  following  have  generally  been  placed 
the  Rule  of  Three  or  Proportion  :  but  very  improperly,  as  \^ 
appear  evident  from  investigation,  viz. 

1  •  Knowing  the  price  of  a  unit  of  any  kind,  that  is,  of  ( 
yard,  pound,  &c.  to  obtain  the  price  of  a  quantity. 

Ex.  If  one  yard  of  cloth  cost  4  dollars,  what  will  25  ya] 
cost?  Ans.  $lOi 

Rule  : — Multiply  the  price  of  unity  by  the  number  expr 
ing  the  quantity. 


Ans.  672:  88'9 
Ans.  888:  62'3 
Ans.       6:  89'9 


figures  for  cents,  ai 
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25  the  quantity, 
4  price  of  one  yard  ;  4  is  the  urdt, 
Ans.  $100 

ILLrSTRATION. 

It  is  evident  that  when  we  have  the  price  of  one  yard,  pound,  &c. 
and  wish  to  find  what  several  yards,  pounds,  &c.  cost  at  the  same 
price,  we  need  only  multiply  the  price  of  one  yard,  pound,  &c,  by 
the  quantity.  Now  25  yards  of  cloth  at  4  dollars  a  yard  must  cost 
25  times  as  much  as  one  yard — that  is,  how  many  is  4  times  25,  or 
what  is  the  product  of  25  multiplied  by  4.  Ans.  $100  the  price  of 
25  yards  of  cloth  at  4  dollars  per  yard. 

QUESTIONS  FOR  SOLUTION. 

1.  If  one  pound  of  sugar  cost  14  cts.  ;  what  cost  48  pounds? 

Ans.  $6 : 72 

2.  If  one  tun  of  hay  cost  $8  ;  what  will  be  the  cost  of  50 
tuns  ?  Ans.  $400 

3.  If  one  piece  of  silk  cost  27  cts. ;  how  much  will  50  pieces 
cost?  A7is.$\2:50 

4.  If  1  bushel  of  corn  cost  75  cts. ;  what  will  64  bushels 
cost?  Ans.  $48 

5.  If  I  pay  $2  :  25  for  1  week's  board  ;  what  will  be  the  bill 
for  30  weeks  ?  Ans.  $67  :  50 

2.  Having  the  price  of  a  quantity  given,  to  find  the  price 
of  unity  or  one. 

Ex.    If  6  yards  of  cloth  cost  $42 ;  what  is  the  cost  of  1  yard? 

Ans.  $7 

Rule  : — Divide  the  price  of  the  quantity  by  the  ^  quantity 
itself,  the  quotient  will  give  the  price  of  unity  or  one. 

SOLUTION. 

The  quantity,  6  yds.    6)42  dols.  price  of  the  quantity, 
Ans.    7  dols.  price  of  1  yard. 

ILLUSTRATION. 

In  the  former  examples,  the  ;  r  ice  of  one  yard  was  given,  and  the 
price  of  25  required — here  the  price  of  one  is  required,  and  the  whole 
number  of  yards  is  given,  for  that  reason,  it  is  the  converse  of  that 
operation,  viz.  division :  therefore  we  divide  the  price  of  6  yards  by 
6,  the  quotient  shows  what  1  yard  cost.  For  it  is  evident  that  one 
yard  costs  only  a  sixth  part  as  much  as  six  yards,  viz.  7  dollars. 

QUESTIONS  FOR  SOLUTION. 

\.  If  17  yards  of  cloth  cost    136  ;  how  much  is  i,t  per  yard? 

Ans.  $8 

2.  If  27  barrels  of  pork  cost  ^675  ;  how  much  is  that  per 
barrel?  Ans.^'ib 
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3.  If  37  acres  of  land  rent  for  ^74 ;  what  is  that  an  acre? 

Ans.  ^2 

4.  If  8  bushels  of  corn  cost  ^3  :  60 ;  how  much  is  that  pel 
bushel  ?  Ans.  45  cts. 

5.  If  35  bushels  of  wheat  cost  $42 ;  how  much  is  it  per 
bushel?  Ans.  $1:20 

6.  If  35  sheep  cost  $78  :  75  ;  what  are  they  a  head  ? 

Ans.  $2:25 

7.  A  laborer  engaged  to  work  8  months  for  $96  :  how  much 
did  he  receive  per  month  1  Ans  $12 

3*  How  to  obtain  the  cost  of  an  unknown  quantity,  by  having 
the  price  of  one  quantity  given. 

Ex.  If  13  yards  of  cloth  cost  $130  ;  what  will  18  yards 
cost?  Ans.  $180 

Rule  : — First,  find  the  price  of  unity ;  then  multiply  the  price 
of  unity  by  the  quantity  ;  the  product  will  be  the  ansAver. 

SOLUTION.  ILLUSTRATION. 

13)130  It  is  plain,  that  if  we  knew  the 

  .  .  price  of  one  yard,  we  might  repeat 

10  price  of  unity,  this  price  18  times,  and  the  result 
18      \  yard.  would  be  the  price  of  18  yards.  Now 

since  13  yards  cost  130  dollars,  one 
^  yard  must  cost  the  thirteenth  part  of 

130  dollars,  which  is  10  dollars,  and 
*$180«nceo/18  was.  multiplying  this  answer  by  18,  we 
have  180  dollars,  which  is  the  cost 
of  18  yards  at  the  rate  of  13  yards  for  130  dollars. 

Obs.  The  operation  last  performed  is  called 

THE  RULE  OF  ANALYSIS, 
and  is  a  method  by  which  we  discover  unknown  truths  from 
those  that  are  given  or  assumed,  or  it  is  a  method  by  which  we 
obtain  other  relative  numbers  or  quantities  from  those  that  are 
known  or  given. 

There  are  two  methods  of  finding  the  price  of  unity, 
viz.  by  Division  and  by  Multiplication. 
1.  By  Division,  as  in  the  last  operation. 

QUESTIONS  FOR  SOLUTION. 

1.  If  4  yards  of  cloth  cost  $8  ;  what  will  16  yards  cost? 

Ans.  $32 

2.  If  18  barrels  of  flour  cost  $162  ;  Avhat  cost  12  barrels? 

Ans.  $108 


*  The  general  method  of  solving  questions  by  Analysis  has  been  by  frac- 
.l^ons,  thus:  taking  the  first  example, -iiY" -f- 10 X  18  =•  180.  But  this 
«ethod  is  unnecessary  and  need  never  be  resorted  to.  i 
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3.  If  3  cords  of  wood  cost  $4  :  35  ;  what  will  be  the  cost  of 
30  cords?  A71S.  $43 

4.  If  1  pay  $106  :  50  for  12  yards  of  cloth ;  what  must  I 
pay  for  4  yards?  Ans.  $35 

5.  If  13  gal.  of  melasses  cost  $6  :  50;  what  cost  25? 

Ans.  $12 

6.  If  15  lbs.  of  sugar  cost  $1  :  87'5  ;  what  cost  29? 

Ans.  $3  :  62'5 

7.  If  21  lbs.  of  coffee  cost  $5  :  25  ;  what  cost  57? 

A71S.  $14:  25 

Examples  which  can  be  solved  by  dividing  twice,  without 
multiplying  at  all. 

Ex.  If  $25  will  buy  50  pieces  of  Nankin  ;  how  many  pieces 
will  $2  :  50  buy  ?  Ans.  5  pieces. 

SOLUTION.  ILLUSTRATION. 

50)25  :  00  As  many  times  as  50  is  coa- 

fi    •   cA\ocn  tained  in  $25,  (price  of  the 

price  of  1  piece,  :  50)2_50  ^^^j^^     ^^^'j^  \^  ^j^^  ^^^^  p^, 

Ans.  5  pieces,  piece ;  and,  as  many  times  as  50 
cts.  (the  price  of  one  piece)  is  contained  in  $3 :  50  (the  sum  to  be 
expended)  so  many  pieces  $2  :  50  will  buy. 

QUESTIONS  FOR  SOLUTION. 

1.  If  $22  :  50  will  buy  15  yards  of  cloth  ;  how  many  yards 
will  $6  pay  for  ?  Ans.  4  yards. 

2.  If  a  man  can  earn  ^64  in  4  months  ;  how  long  must  he 
work  to  earn  $^304  ?  Ans.  19  months. 

3.  A  merchant  bought  795  yards  of  cloth  for  ^107  :  50,  he 
has  still  ^427  :  50  which  he  wishes  to  lay  out  in»  cloth,  at  the 
former  price  ;  how  many  yards  can  he  purchase  ? 

Ans.  3161  yards. 
2.  Unity  or  one,  found  by  multiplication. 
Ex.  If  18  men  can  perform  a  piece  of  work  in  45  days;  how 
many  days  would  it  take  1  man  to  do  it  ?        Ans.  810  days. 

SOLUTION.  ILLUSTRATION. 

45  45  days  is  the  time  that  18  men  can  do  the 

18  work:  Now  one  man  cannot  do  the  work  of  18 

men  in  the  same  time : — only  the  eighteenth  part 
'yy  of  it,  therefore  1  man  will  be  18  times  longer,  than 

18  men,  in  doing  the  same  work :  so  45  days  is 
Ans.SlO  days,  repeated  18  times. 

QUESTIONS  FOR  SOLUTION. 

1.  If  3  men  can  dig  a  ditch  in  16  days ;  how  long  will  it 
take  1  man  ?  Ans.  48  days. 

2.  If  60  men  can  do  a  piece  of  work  in  79  days ;  how  many 
days  will  it  take  1  man  to  do  it.?^^  Ans.  4740  days. 
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3.  If  27  men  can  do  a  piece  of  work  in  300  days ,  how- 
many  men  will  it  take  to  do  it  in  one  day?  Ans.  8100  me?i,  ' 

3.  After  finding  unity  or  one  by  multiplication,  we  divide  the 
answer  to  obtain  the  other  relative  number. 

Ex.  If  100  men  can  do  a  piece  of  work  in  12  days  ;  how 
many  men  will  it  take  to  do  it  in  3  days  ?  Ans.  400 

SOLUTION.  ILLUSTRATION. 

100  12  days  is  the  time  that  100 men  can  do  the  work: 

12        Now  it  will  take  12  times  as  many  men  to  do  it  in  1 
200*       day,  which  is  1200  days  ;  and  one-third  as  many  to 
.  ^„  do  it  in  3  days,  as  in  1 ;  therefore,  that  time  is  di- 

vided  by  3.  which  gives  the  number  of  men  required. 

3)1200 
Ans.  400  men. 

QUESTIONS  FOR  SOLUTION. 

1.  If  12  men  build  a  wall  in  20  days  ;  how  many  will  do  it 
in  8  days  %  Ans.  30  men. 

2.  17  men  can  perform  a  piece  of  work  in  25  days  ;  in  how 
many  days  would  5  men  perform  the  same  work  ? 

Ans.  85  days. 

3.  10  men  can  build  a  ship  in  120  days ;  how  many  men  will 
be  necessary  to  do  it  in  30  days  ?  Ans.  40  men. 

4.  To  find  how  much  of  one  commodity  must  be  given  for 
another,  having  unity  or  one  given. 

Ex.  How  many  yards  of  cloth,  at  $2  a  yard,  may  be  bought 
for  4  barrels  of  cider,  at  $3  a  barrel  ?  Ans.  6  yards. 

SOLUTION.  ILLUSTRATION. 

3  If  one  barrel  cost  ^3,  4  will  cost  3  times  as  much, 

4  or  ^12.    As  each  yard  is  worth  $2, -you  must  give  as 
2)12^       many  yards  as  there  are  $2  in  12  dols. 

Ans.  6 

QUESTIONS  FOR  SOLUTION. 

1.  If  you  buy  48  bushels  of  coal  for  12  cts.  per  bushel,  and 
pay  for  it  with  cheese  at  10  cts.  per  lb.  ;  how  many  pounds  do 
you  give?  Ans.  hi Ihs. 

2.  How  many  pairs  of  gloves,  at  25  cts.  per  pair,  will  pay  for 
36  dozen  and  8  pairs  of  stockings,  at  75  cts.  per  pair  ? 

Ans.  1320 

3.  What  will  be  the  price  of  6  dozen  of  eggs,  at  2  cts.  for  3 
eggs?  Ans.  48  cis. 

5.  When,  from  the  nature  of  the  example,  the  operation 
should  begin  with  division  ;  yet,  if  the  numbers  be  unreducible, 
we  may  multiply  first  and  th^  ^^^ivide.^^ 
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Ex.  If  a  man  can  cut  46  cords  of  wood  in  14  days  ;  how 
many  cords  can  he  cut  in  60  days  ?  Ans.  197 

SOLUTION.  ILLUSTRATION. 

46  We  multiply  46  cords  by  60  days,  the  time  in 

60       which  the  man  is  to  work  ;  the  product  is  14  times 
14^2760  much,  therefore,  we  divide  it  by  14,  which  gives 

'   the  required  number. 

Ans.  197 

QUESTIONS  FOR  SOLUTION. 

1.  If  34  barrels  of  flour  be  made  from  147  bushels  of  wheat 
how  much  wheat  will  make  9  barrels  of  flour  ? 

Ans.  38fi  bush. 

2.  If  16  men  can  fell  209  trees  in  a  day ;  how  many  trees 
can  35  men  fell  in  the  same  time  ?  Ans.  457 

6.  All  questions  can  be  solved  by  Analysis,  however  com- 
plicated, without  the  formality  of  a  statement,  as  in  the  Rule  of 
Three.    This  will  be  shown  by  the  solution  of  the  following 

EXAMPLES. 

1.  If  56  lbs.  of  bread  be  sufficient  for  7  men  14  days  ;  how 
much  bread  will  serve  2 1  men  3  days  1  Ans.  36  lbs. 

2.  If  a  man  travel  273  miles  in  13  days,  travelling  only  7 
hours  in  a  day  ;  how  many  miles  will  he  travel  in  12  days,  if 
he  travel  10  hours  in  a  day  ?  Ans.  360  miles. 

3.  If  8  men  can  build  36  rods  of  wall  in  4  days  ;  how  many 
rods  can  20  men  build  in  1 6  days  ?  Ans.  360  rods. 

SOLUTIONS. 

Ex.  l5^.  By  dividing  ^rs?.          Ex.  2^^.  Ex.  3c?. 

7)56    Multiplying  first.           13)273(21  36 

~8                       56                    12  20 

_21                       21                    42  8)720 

14)168(12  56  "90 

14    J  ji^  7)252  16 

"28  36  Ans.  "36  540 

28  168  10  90 

3  Ans.  360  4)1440 

14)504  j_ns.  360 

Ans.  36 

Illustration.  1st.  Ex. 
1.  We  divide  by  7,  to  find  how  much  one  man  would  eat  in  14 
days,  and  multiply  by  21,  to  find  how  much  21  men  would  eat. 
Having  found  how  much  21  men  would  eat  in  14  days,  we  divide 
the  quantity  (168  lbs.)  by  14,  to  find  how  much  they  would  eat  in 
one  day,  and  then  multiply  by  3,  to  find  how  much  they  would  eat 
in  3  days. 

In  the  second  operation  the  56  is  multiplied  by  the  21  and  th« 
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answer  divided  by  7.  This  gives  the  same  answer  as  56  divided 
by  7  and  the  quotient  multiplied  by  21,  viz.  168  lbs. ;  then  that 
answer  is  multiplied  by  3  and  divided  by  14,  which  is  the  same  as 
168  lbs.  divided  by  14  and  the  Quotient  multiplied  by  3.  This 
shows  that  we  can  multiply  first  and  then  divide. 

Illustration.    2d.  Ex. 

We  divide  by  13,  to  find  how  much  the  man  would  travel  in  one 
day,  at  the  rate  of  7  hours  per  day. 

We  multiply  by  the  12,  to  find  how  much  he  would  travel  in  12 
days,  at  the  same  rate. 

We  divide  by  7  to  find  how  much  he  would  travel  in  one  hour, 
and  multiply  by  10  to  find  how  much  he  would  travel  in  10  hours. 
Illustration.    3d.  Ex. 

36  cannot  be  divided  by  8  without  a  remainder ;  therefore  we 
multiply  36  by  20,  and  divide  by  8.  This  shows  what  20  men  can 
do  in  4  days  :  then  multiplying  the  answer  by  16  gives  a  product  4 
times  too  much — and  dividing  it  by  4  gives  what  20  men  can  do  in 
16  days. 

QUESTIONS  FOR  SOLUTION. 

1.  If  2  men  can  mow  16  acres  in  4  days  ;  how  many  acres 
can  5  men  mow  in  3  days  ?  Ans.  30  acres. 

2.  If  12  men  can  earn  $240  in  8  days ;  what  sum  will  2i 
men  earn  in  15  days?  Ans.  $787  :  50 

3.  If  20  laborers  will  clear  60  acres  of  woodland  in  2  months; 
how  many  acres  will  35  laborers  clear  in  6  months  ? 

Ans.  315  acres. 

4.  If  67^  acres  be  plowed  by  6  men  in  15  days  ;  how  many 
acres  can  18  men  plow  in  60  days?  Ans.  810  acres. 

Obs.  There  are  160  rods  in  oTie  acre ;  find  how  many  rods  1  man  can 
plow  in  1  day  first,  &c. 

5.  If  2  men  can  build  12  rods  of  wall  in  6  days  ;  how  many 
rods  can  be  built  by  8  men  in  24  days  ?  Ans.  192  rods. 

Direction.    First  find  what  one  man  can  do  in  1  day. 

6.  If  8  men  receive  $40  for  5  days'  labor ;  how  much  ought 
32  men  to  recieve  for  24  days'  labor  ?  Ans.  $768 

Direction.    First  find  what  1  man  received  per  day. 

A  general  Rule  to  solve  Questions  by  Analysis.  Change 
each  term  of  supposition  to  a  unit.  Then  repeat  or  separate 
into  parts  each  corresponding  term  of  demand.  The  last 
answer  is  the  term  required. 

CORRESPONDENT  EXAMPLES, 

embracing  all  the  principles  of  the  preceding  operations. 

1.  If  23  men  can  build  a  wall  in  32  days;  how  many  men 
would  it  require  to  do  it  in  one  day?  Ans.  736  men. 

2.  If  2  men  in  three  days  will  earn  $15  how  much  will 
7  men  earn  in  the  same  time?^  Ans.  $52  :  50 
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8.  How  many  sheep,  at  ^4  a  head,  can  a  butcher,  who  has 
^747  buy  ;  and  how  many  dollars  will  he  have  remaining? 

Ans.  186  sheep  $S  Rem. 

4.  How  many  barrels  of  flour  can  I  purchase  for  $^748  ;  at 
the  rate  of  ^5  :  50  per  barrel  ?  Ans.  136  bar. 

5.  E.  and  F.  purchased  245  acres  of  land,  for  $2600,  E.  paid 
^^1200  of  the  money,  and  F.  paid  the  remainder.  How  much 
land  should  each  one  have?  Ans.  E.  1 13  acres  F.  132  nearly. 

6.  If  a  field  will  feed  7  horses  8  weeks  ;  how  long  will  it  feed 
28  horses  ?  Ans.  2  weeks, 

7.  If  a  man  who  has  40  acres  of  land,  be  taxed  $10;  what 
would  be  the  tax  on  a  town  containing  23620  acres  ? 

Ans.  «^5905 

8.  The  annual  wages  of  a  man  being  $  1 00  to  be  paid  in  land 
at  $6  per  acre :  how  many  acres  will  he  receive  after  3  years 
and  7  months  1  A7is.  59,7  acres. 

9.  Suppose  D.  owes  F.  $798,  and  D.  has  but  $638  :  40  to 
pay  the  demand ;  how  much  will  F.  receive  on  the  dollar? 

Ans.  80  cts. 

10.  If  a  field  will  pasture  6  cows  91  days,  how  long  will  it 
pasture  21  cows  ?  Ans.  26  da]/s. 

11.  If  a  farmer  has  only  hay  sufficient  to  keep  his  625  sheep 
2  months ;  how  many  of  them  must  he  sell  to  keep  the  rest  5 
months  ?  Ans.  375 

12.  If  7  men  can  reap  84  acres  of  wheat  in  12  days ;  how 
many  men  can  reap  100  acres  in  5  days  ?         Ans.  20  men. 

13.  If  14  men,  in  15  days  build  16  rods  of  wall ;  how  many 
men  must  be  added,  to  do  it  in  2  days  ?  Ans.  105  men. 

14.  A  ship  has  sailed  24  miles  in  4  hours ;  how  long  will  it 
take  her  to  sail  150  at  the  same  rate  ?  Ans.  25  hours. 

15.  It  is  worth  as  much  to  pasture  1  cow,  as  5  sheep.  If  I 
pay  $1  a  month  for  pasturing  a  cow  ;  what  must  I  pay  for  pas- 
turing 35  sheep,  7  months  ?  Ans.  $49 

16.  If  the  tuition  of  3  boys,  for  6  months,  be  $40  :  20  ;  what 
will  that  of  60  boys  amount  to  for  ii  years  ?       Ans.  $7236 

17.  If  1500  yards  of  clot^i  cost  $7500  ;  what  would  be  the 
price  of  one  yard  ?  Ans.  $5 

18.  What  cost  215  pounds  of  bread,  at  90  cts.  for  14  pounds  ? 

^ws.  $13:82 

19.  If  13  yards  of  cloth  cost  $39  ;  how  many  yards  of  the 
same  may  be  bought  for  $156  ?  Ans.  52  yds. 

20.  A  merchant  gaining  $7500  in  6  years  with  a  capital  of 
$18000  ;  what  would  he  gain  at  the  same  rate  in  14  years  ? 

Ans.  $17500 

21.  If  4  reapers  receive  $11  :  04  for  3  days'  work  ;  how 
many  men  may  be  hired  16  days  for  $103  :  04?  Ans.  1  men. 
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22.  If  48  men  can  build  a  wall  in  24  days  ;  how  many  men 
can  do  the  same  in  192  days  ?  Ans.  6  men. 

23.  If  $5  will  buy  2  yards  ;  what  will  $15  buy? 

Ans.  6  yds. 

24.  A  man  failing-  in  trade  finds  that  he  can  pay  only  $2  on 
every  $3,  of  his  debts  ;  how  much  can  he  pay  on  a  debt  of  $25  ? 

Ans.  $16.  66'6 

25.  If  20  men  perform  a  piece  of  work  in  30  days  ;  how 
many  men  will  it  take  to  accomplish  a  piece  4  times  as  large  in 
4  days  1  A7is.  600  men. 

26.  If  8  men  can  do  a  piece  of  work  in  12  days :  in  how 
many  days  will  16  men  do  it?  Ans.  6  dai/s. 

27.  If  20  bushels  of  wheat  are  sufficient  for  8  persons  5 
months ;  how  many  will  be  sufficient  for  4  persons  12  months  ? 

Ans.  24  bush. 

28.  Bought  a  piece  of  cloth  for  $48  :  24,  at  the  rate  of  $2  :  38 
for  every  2  yards  ;  what  was  the  number  of  yds. 

^  Ans.  40  1/ds.  2  qrs.  1  7i,a. 

29.  A  man  failing  in  trade,  gives  up  his  property,  amounting 
to  $1020  :  20  to  his  creditors,  to  whom  he  owes  the  following 
sums,  viz.  to  A.  $1600  :  60 ;  to  B.  $500  :  to  C.  $750:20 ;  to  D. 
$1000 ;  to  E.  $230  ;  how  much  does  he  pay  on  a  dollar,  what 
does  he  pay  each  creditor  ;  and  what  Avas  the  loss  to  the  whole. 

Ans.  $0  :  25  on  a  dollar.  To  A.  $400  :  15  ;  B.  $125  ;  C. 
$187  :  55  ;  D.  $250  ;  E.  $57  :  50.    Total  loss  $3060  :  60 

30.  If  12  oxen  in  5  days  plow  1 1  acres  ;  how  many  oxen 
would  plow  33  acres  in  18  days?  Ans.  10  oxen. 

aUESTIONS  ON  ANALYSIS. 

1.  When  the  price  of  a  unit  is  ^iven,  how  can  the  price  of  a  quantity 
be  found'?  Give  an  example.  What  is  a  unit  in  the  example  you  gave  1 
Which  is  tlie  quantity  1  Which  the  price '?  Why  should  the  rule 
mentioned  give  the  price  of  the  quantity  Because  it  is  repeating  the 
price  of  one  thing,  as  many  limes  as  the  quantity  contains  ones  of  the 
same  kinc:     '^^  v.  96. 

2.  WLcu  ine  price  of  a  quan^'ty  is  given,  how  is  the  price  of  unity 
found'?  Give  an  example.  Which  is  the  price  of  flie  quantity  in  the 
example  you  gave"?  What  number  k  the  quantity'?  What  does  the 
quotient  show  %  Why  should  dividing  as  you  named,  show  the  price  of 
unity  '?  Because  we  find  how  many  times  the  price  of  a  unit  is  con- 
tained in  the  quantity.    V.  p.  97. 

3.  Having  the  price  of  a  quantity  given,  how  can  the  price  of  another 
quantity  be  found  ^  Give  an  example.  What  is  the  operation  called  ? 
What  is  Analysis '?  Name  a  question  solved  by  this  rule !  What  is 
given  or  known  in  the  question  you  proposed '?  What  is  found  1  What 
is  required'?  How  is  that  found  '?  By  what  two  rules  are  such  ques- 
tions solv'ed'?  How  many  methods  are  there  of  finding  the  price  of  a 
anit?-  Give  an  example  of  dividing  first,  then  multiplying.  Of  dividing- 
twice  without  multiplying  at  all.  Of  multiplying  only  once.  By  mul- 
tiplying first,  then  dividing  the  product,  &c.    V.p.  100. 

4.  How  can  you  find  how  much  of  one  commodity  must  be  given  for 
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another,  having  the  price  of  a  unit  given  *?  Give  an  example.  Why 
multiply  7  Why  divide  the  product '?  What  does  the  quotient  show  1 
V.  p.  100. 

5.  When  must  a  question  be  multiplied  first,  instead  of  dividmg  first  f 
Give  an  example  of  unreducible  numbers.  Name  a  question  which  must 
be  multiplied  first  instead  of  dividing  first.  What  does  the  product 
show  1  What  is  the  name  of  the  divisor  1  Of  the  quotient  1  Why  1 
V.  p.  100. 

6.  By  what  rule  have  you  solved  the  above-named  examples  1  Will 
that  rule  solve  all  questions  in  the  Rule  of  Three  ?  What  is  its  object 
and  design?   Give  the  Rule  of  Analysis,  at  page  102,  r'u-t  >.tt  [-■;  ■ 


DECIMALS. 

A  fraction  is  part  of  a  whole  number  and  arises  from  division. 
The  remainder  in  division  is  a  fraction.  A  decimal  is  distin- 
guished from  a  whole  number  by  a  comma  or  point  prefixed 
thus  ,5  and  signifies  5  tenths  of  an  integer :  as  will  appear  from 


the  following  table. 

,5  signifies 

5  tenth  parts. 

,05 

5  hundredth  parts. 

,25 

25  hundredth  parts. 

,255 

255  thousandth  parts. 

5,5 

5  and  5  tenths. 

5,005 

5  and  5  thousandths. 

,0001 

1  ten  thousandth. 

.  ,122 

122  thousandths. 

,1222 

1222  ten  thousandths. 

,0122 

122  ten  thousandths. 

,0012 

1 2  ten  thousandths. 

1,0002 

1  and  2  ten  thousandths. 

As  whole  numbers  increase  by  a  ten-fold  proportion  from  the 
units'  place  to  the  left  hand,  so  decimals  decrease  in  the  same 
proportion,  from  unity  to  the  right  hand,  as  may  be  seen  by  the 
following  table. 


106 


DECIMAL 


Integers, ' 


Decimals, 


rg  s 

a  S  g  t3 

idreds, 
usands 
of  Tho 
of  Tho 
ions. 

ions  of 
Thous 
thousE 
usandt 
idredth 
th  part 

usan 
usan 

M  M  D-  g  fa  ^' 
l|| 

g^  c« 

7  6  5'  4 


M      HH  hr]  J 

11- ri- 


-Unit. 


2  3  4  5  6  7 


Integers,  or  whole  increasing 
numbers. 


h;)      1-5  hrj  i-rj  CQ 

5.0  ^Pi" 


Decimals,  or  Fractional 
creasins^  numbers. 


de- 


The  order  of  places  in  whole  numbers  is  from  the  right  hand 
to  the  left ;  but  in  decimals  it  is  from  the  left  hand  to  the  right. 
So  in  this  decimal  ,456,  the  figure  4  stands  in  the  first  place,  and 
is  4  primes,  or  4  tenths  of  an  integer  ;  and  5  the  second  figure 
is  5  seconds,  or  five  hundredth  parts  of  an  integer,  &c. 

Ciphers  before  integers,  and  after  decimals,  are  of  no  value, 
but  after  integers  and  before  decimals,  they  have  their  value  ; 
in  integers  they  increase,  but  in  decimals  they  decrease  the  value 
of  the  figures  joined  to  them.  For  4,  and  04,  and  004,  in  whole 
numbers  is  still  but  4  ;  but  in  decimals,  4  by  having  a  comma 
prefixed  (,4)  is  decreased  from  4  integers  to  of  an  integer, 
and  ,04  to  4  hundredth  parts  of  an  integer,  &c.  Again,  in  whole 
numbers,  30  is  thirty,  and  300  is  three  hundred ;  but  in  decinjals, 
,30  or  ,300  is  still  but     of  an  integer. 


DECIMAL  ADDITION. 

Rule  : — Place  figures  of  the  same  order  under  each  other  r 
place  a  separatrix  between  the  orders  of  units  and  tenths  ;  then 
proceed  in  every  respect  as  in  Simple  Addition.    Point  off  as  ; 
many  places  from  the  total  sum,  for  decimals,  as  there  are  deci-  i 
mals  in  the  greatest  number  added. 

Ex.    What  is  the  sum  of  234,406  4,6490  13234  2,2  3650-- 
,4002  999,4699? 
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OPERATION.  EXPLANATION. 

234,406      9  jgjj  thousandths  added  to  2,  are  1 1  ten  thousandths ; 
4,6490  which  is  1  ten  thousandth,  to  be  written  under  that 
13,234   order  ;  and  1  of  the  order  of  thousandths,  to  be  carried 
2,2       to  that  order. 
3650,4002     i  thousandth  carried  to  9,  is  10,  and  4  are  14,  and  9 
999  4699  ^  ^''^       thousandths ;  which  is  9  thou- 
 —  sandihs,  to  be  written  under  that  order,  and  2  hun- 


4904,3591  dredihs,  to  be  carried  to  the  next  order. 
Thus  through  the  other  orders,  observing  to  place  a  separatrix 
beticeen  the  orders  of  units  and  tenths. 

Exercises  for  the  Slate. 
Add  4,003    54,9    3,21    6,7203  Ans,  68,8333 

Add  409,903  107,7842  6,1043  10,2974  A7is.  534,0889 
Add  427,    603,04    210,15    3.364    ,021    Ans.  l2Ad,57 5 


DECIMAL  SUBTRACTION. 

Rule  : — Place  the  numbers  as  directed  in  addition  of  deci- 
mals ;  then  subtract  as  in  whole  numbers,  and  from  the  remain- 
der poiiit  off  so  many  places  for  decimals,  as  there  are  decimals 
in  the  greatest  number. 

Ex.    Subtract  2,56  from  24,329. 

OPERATION.  ,  EXPLANATION. 

24,329  Nothing  from  9  thousandths,  and  9  remains  to  be  set 
2,56  down.  6  hundredths  cannot  be  taken  from  2  hundredths  ; 
-^-pr^  we  therefore  add  10  to  the  minuend,  which  makes  12.  6 

■^  ''^^  taken  from  12  leaves  6.  As  10  was  added  to  the  minu- 
end, an  equal  quantity  must  be  added  to  the  subtrahend.  1  of  the 
order  of  tenths  is  the  same  as  10  hundredths,  we  therefore  add  1  to 
the  5  tenths,  making  it  6  tenths.  6  tenths  cannot  be  taken  from  3 
tenths,  we  therefore  add  10  to  the  minuend,  which  makes  13.  6 
taken  from  13,  leaves  7.  As  10  was  added  to  the  minuend,  an 
equal  amount  must  be  added  to  the  subtrahend.  1  of  the  order  of 
units  is  the  same  as  10  tenths,  we  therefore  add  1  to  the  2  units, 
making  it  3  units. 

Exercises  for  the  Slate. 
From  304,567  take  158,632  Ans.  U5, 935 

From  215,003  take  1,1034  Ans.  213,8996 

From  1  take  ,9993  Ans.  0,0007 

From  68,8333  take  ,00042  Ans.  68,83288 


DECIMAL  MULTIPLICATION. 
Rule  :— Multiply  the  same  as  in  whole  numbers,  and  point 
off  from  the  right  hand  of  the  product  as  many  figures  for  deci- 
mals as  there  are  decimal  places  in  both  the  factors ;  if  there  are 
not  figures  enough  in  the  product,  supply  the  deficiency  by  an- 
nexing ciphers  to  the  left  hand  of  the  product. 
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Ex.    Multiply  20,8  by  ,5 

OPERATION.  EXPLANATION. 

20,8     We  multiply  by  5  tenths,  which  is  equal  to  ^,  cons&- 
,5  quently  we  are  taking  one  half  of  the  multiplicand  ;  be- 
•        ■  cause  when  our  multiplicand  is  1,  we  take  the  multiplicand 
10,40  ojjce;  when  it  is  2,  we  take  the  multiplicand  twice,  &c. ; 
when  it  is    we  take  one  fourth  part  of  the  multiplicand ;  when 
Ave  take  1  third  part  of  the  multiplicand  :  So  it  will  be  perceived 
that  multiplying  by  a  pure  decimal,  is  only  taking  a  part  of  the  mul- 
tiplicand, as  plainly  appears  from  the  example,  for  our  multiplier  is 
only  the  half  of  a  unit,  and  our  product  is  only  one  half  of  the  mul- 
tiplicand. 

Obs.  Multiplying  a  whole  number  increases  it ;  but  in  decimals 
it  diminishes  it,  for  .the  value  of  the  multiplier  is  less  than  one. 
The  product  of  a  number  multiplied  by  1  is  exactly  the  same  as  the 
multiplicand ;  now  a  less  multiplier  must  produce  a  less  product 
than  a  greater  multiplier. 

Multiplying  by  a  pure  decimal  produces  a  product  less  than  the 
multiplicand,  and  the  product  bears  the  same  proportion  to  the  mul- 
tiplicand that  the  multiplier  bears  to  a  unit.  The  multiplication  of 
any  numbers  by  a  decimal  fraction,  serves  to  diminish  the  value  of 
that  number,  by  as  much  as  the  fraction  falls  short  of  uiiity.  Con- 
sequently, multiplying  one  fraction  by  another,  must  produce  a 
fraction  smaller  than  either  of  the  factors.  Hence  you  may 
observe,  that  the  number  of  decimal  figures  in  any  product  must  be 
equal  to  the  number  of  decimal  figures  in  both  the  factors. 
Exercises  for  the  Slate. 
Multiply  12,836  by  ,354  Ans.  4,543944 

Multiply  ,3785  by  ,003  Ans.  ,0011355 

Multiply  8,50  by  83,7  Ans.  711,450 

What  is  the  product  of  ,00037  and  ,0685  ?  ,000025345 


DECIMAL  DIVISION. 

Rule  ; — Proceed  as  in  Division  of  the  whole  numbers  ;  then 
point  off  as  many  places  of  the  quotient  for  decimals,  as  the 
dividend  has  decimal  places  more  than  the  divisor. 

Note  1.  If  there  happen  to  be  not  so  many  places  in  the  quotient  as  are 
required,  prefix  a  sufficient  number  of  ciphers  to  make  up  the  defect. 

Note  2.  When  the  decimal  places  of  the  divisor  are  more  than  those  of  the 
dividend,  this  defect  must  be  supplied  by  annexing  ciphers.* 

Note  3.  When  there  is  a  remainder,  ciphers  may  be  annexed  to  it,  which 
render  it  capable  of  being  further  divided,  and  the  succeeding  figures  in  the 
quotient  are  decimals  ;  which  by  annexing  a  cipher,  or  ciphers,  to  every  suc- 
ceeding remainder,  may  be  continued  at  pleasure. 

Note  4.  When  the  dividend  is  a  whole  number,  and  the  divisor  a  decimal, 
annex  as  many  ciphers  to  the  dividend  as  there  are  decimal  places  in  the 
divisor,  the  quotient  figures  will  be  whole  numbers  till  all  the  annexed  ciphers 

*  Wtien  the  dividend  consists  of  an  integer  on\y,  or  when  it  is  a  mixed  number,  if  the  deci- 
mal places  of  tl>e  divisor  be  more  Oian  those  of  the  dividend,  supply  the  defect  by  annexing 
cipher?  to  the  integer,  or  decimal ;  the  quotient  figures  will  be  whole  numbers,  tiil  all  the  an- 
nexed ciphers  are  brought  down  and  divided  ;  then,  if  there  be  a  remainder,  annex  a  cipher, 
or  ciphers,  and  divide ,'  the  remaining-figures  in  the  quotient  will  be  decimals. 
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are  brought  down  and  divided  ;  then,  if  there  be  a  remainder,  annex  a  cipher 
or  ciphers  to  it  and  divide;  the  remaining  figures  in  the  quotient  will  be 
decimals. 

N.  B.    Four  or  five  places  of  decimals  are  generoUy  sufficient. 

Note  5.  When  the  dividend  is  a  decimal,  and  the  divisor  a  whole  number, 
divide  as  in  whole  numbers  till  every  figure  of  the  dividend  is  brought  down 
and  divided ;  and  if  there  are  not  as  many  places  in  tlie  quotient  as  there  are 
decimals  in  the  dividend,  supply  the  defect  by  prefixing  a  cipher  or  ciphers; 
and  if  there.be  a  remainder,  ciphers  may  be  annexed,  and  the  quotient  carried 
on  still  further. 

Note  6.  When  the  dividend  is  a  decimal  and  the  divisor  a  whole  number, 
if  the  divisor  is  not  contained  in  the  dividend,  place  a  cipher  in  the  quotient  in 
the  first  place;  then,  annex  a  cipher  to  the  dividend,  and  if  the  divisor  is  not 
contained  in  the  dividend  after  one  cipher  is  annexed,  place  another  cipher  in 
the  quotient  and  annex  another  to  the  dividend ;  thus  proceed  till  the  divi- 
dend can  be  divided,  and  if  there  be  a  remainder,  a  cipher  or  ciphers  may  be 
annexed,  and  the  quotient  carried  on  still  further. 

EXAMPLE. 

2,75)23,30625(8,475  quotient.     ^      ,     ,  .       '  , 

2200  Oi^9.  In  this   example,  there 

being  three  places  of  decimals  in 
the  dividend  more  than  in  the 
divisor,  point  off  the  three  right 
2^62  hand  figures  of  the  quotient,  viz. 

IQ'^5  475  for  decimals,  according  to 

1375  the  rule. 

1375 

Exercises  for  the  Slate. 


Divide  7,735  by  3,25 

Ans. 

2,38 

Divide  18,3578  by  ,748 

A71S. 

24,542+ 

Divide  ,68543  by  12,5 

Ans. 

,0548+ 

Divide  753  by  ,578 

Ans. 

1302,768+ 

Divide  1,87  by  3,5 

Ans. 

,5342+ 

Divide  ,55736  by  48 

A71S. 

,01161  + 

Divide  8,38  by  ,666 
Divide  19  by  ,333 

Ans. 

12,582+ 

Ans. 

57,057+ 

Divide  ,00075  by  0025 

Ans. 

,3 

REDUCTION  OF  DECIMALS. 
I.  To  reduce  a  decimal  to  its  lowest  terms. 
Rule  : — When  there  are  ciphers  at  the  right  hand  of  a  deci- 
mal,* cast  them  off;  the  decimal  will  then  be  in  its  lowest  terms. 

OPERATION. 

,756000  .  ,756 

Reduce       ^ >    to  their  lowest  terms.  ' '^^ 


■If 


,7000 

,5000     >'  ^  ,5 

*  All  decimals  except  those  which  have  ciphers  at  the  right  hand  are  na- 
turally in  their  lowest  terms. 
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II.  To  reduce  decimals  of  different  denominators  to  those 
having-  the  same  denominator. 

Rule  : — Annex  so  many  ciphers  to  the  least,  as  shall  make 
the  number  of  places  equal  to  the  greatest  j  the  decimals  will 
then  have  one  common  denominator. 

Reduce  ,8  ,75  ,25  ,378  ,9875  ,037  to  a  common  denominator. 

Ans.  ,8000  ,7500  ,2500  ,3780  ,9875  ,0370 


CORRESPONDENT  EXAMPLES. 

1 .  What  is  the  amount  of  one,  and  five  tenths  ;  forty-five,  and 
three  hundred  and  forty-nine  thousandths ;  and  sixteen  hun- 
dredths? A71S.  47,009 

2.  From  two  thousand,  and  sixteen  hundredths ;  take  one 
thousand  and  four,  and  four  millionths.        Ans.  996,159996 

3.  From  twentjA-four  thousand  nine  hundred  and  nine  and 
one  tenth,  take  fourteen  thousand  and  twenty-nine  thousandths. 

A71S.  10909,071 

4.  Add  three  hundredths,  five  tenths,  forty-five  hundredths, 
eleven  thousandths,  three  ten-thousandths,  and  four  millionths 
together.  Ans.  991304 

5.  Take  eighty-five  and  seven  hundred  and  thirty-seven 
thousandths  from  one  hundred.  Ans.  14263 

6.  How  many  yards  of  cloth  in  3  pieces,,  each  piece  contain- 
ing 20,75  yards  ?  Ans.  62,25  ijds. 

7.  At  $5  :  47  per  yard ;  what  cost  8,3  ya.rds  of  cloth  ? 

Ans.  $45,401 

8.  Divide  three  thousandths  by  four  hundredths.   Ans. ,075 

9.  Multiply  twenty-nine  and  three  tenths,  by  seventeen. 

A71S.  498,1 

10.  Multiply  twenty-seven  thousandths,  by  four  hundredths, 

Ans.  ,00108 

11.  Multiply  two  thousand  and  four,  and  two  tenths  by 
twenty-seven.  ''  A7is.  54113,4 

12.  If  ,6  of  a  barrel  of  flour  cost  $5  ;  what  is  that  per  barrel  ? 

Ans.  $8  :  33'34- 

13.  A  man  bought  cloth  at  several  times  as  follows,  viz.  20,3 
yards  ;  41,5  yards  ;  21,7  yards  ;  9,025  yards  and  5  yards;  how 
much  did  he  buy  in  all  ?  Ans.  97,525  yds. 

14.  What  cost  6,5  yards  of  cloth,  at  $2  :  35'2  per  yard  ? 

Ans.  $15  :  28'8 

15.  What  will  20,75  yards  cost  at  $3  :  50  per  yard? 

Ans.  $72 :  62'5 

16.  From  ninety  yards  and  8  tenths,  take  47  yards  and  8 
tenths.  Ans.  42,5  yds, 

17.  If  you  divide  1 16,5  barrels  of  flour  equally  among  5  men^ 
how  many  barrels  will  each, have?  Ans.  23,3  bar. 
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18.  A.  bought  13,51;  5,625;  3,1625  cords  of  wood,  and  burnt 
1 1,5  ;  and  sold  5,125  cords  ;  what  was  left  ?        Ans.  5,6725 
'   19.  B.  bought  136,375  bushels  of  wheat,  for  $119  :  85'5  and 
sold  49,25  bushels  for  $57  :  35'5;  what  had  he  left  in  wheat, 
find  what  was  its  cost  ?         Ans.  87, 1 25  bush,  cast  $62  :  50 

i  VULGAR  FRACTIONS. 

This  term  is  given  to  parts  of  unity  or  whole  numbers  in 
Contradistinction  to  integer  ;  an  entire  thing  or  quantity.  Frac- 
lions  originate  in  division  as  will  appear  from  these  two  exara- 
bles.    Divide  13  by  3;  3  is  contained  in  it  4  times  and  one 

Sver,  this  is  a  fraction  :  again,  let  26  be  divided  by  3,  the 
nswer  will  be  8  times  and  2  over.  To  express  these  remain- 
ers,  the  divisor  and  remainder  are  written  thus  : — and  f  ; 
j  ead,  one  third,  two  thirds.  The  smaller  number  is  the  remain- 
j[er  and  shows  what  part  of  unity  is  meant.  The  larger  num- 
)er  is  the  divisor  and  shows  into  how  many  parts  it  is  divided. 
The  upper  figure  of  the  fraction  is  called  the  numerator  ;  and 
he  lower  the  denominator.  Fractions  are  divided  into  proper 
},nd  improper  fractions,  and  mixed  numbers.  Examples  of  each ; 
—h  f ,  f ,  are  proper  fractions  : — f,  -f,  "^5^,  are  improper  fractions, 
\.  mixed  number,  is  a  fraction  joined  to  a  whole  number,  thus  : 
— 12i,  36  f,  47i-.  It  often  happens  that  such  numbers  are  to  be 
ised  as  multipliers  or  divisors. 

ADDITION  OF  FRACTIONS. 

I  This  is  collecting  in  one  sum,  broken  numbers. 

Rule  : — Add  the  numerators  into  one  sum,  and  divide  by  the 
enominator  ;  set  the  remainder  under  the  column. 

2-  If  the  columns  be  composed  of  mixed  numbers,  carry  the 
uotient  arising  from  the  fractions  to  the  column  of  whole  num- 
ers. 

Ex.    What  is  the  simi  of     and  ^  and  ^  ? 

PERATION. 
3 
5 

8 

12)16(1 Ans. 
12 

4  the  fraction. 
Exercises  for  the  Slate. 

1.  Add  4-,  i,  f  and  i  of  a  dollar  together.  Ans.  $lf 

2.  Add  i,  i,  i  and  f  of  a  yard  together.        Ans.  2i  yds. 

3.  Add  f,  i,  f,  and  -f-  of  a  bushel  together.    Ans.  2f  bush. 

4.  Add  f,  f,  i,  and  f  of  a  dollar  together.        Ans.  $lf 
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5.  Add  -1%       -h  and  1^5-  of  a  pound  togethor. 

Ans.  lbs. 

Note.  When  -J-  is  used  for  t,  in  the  same  column  with 
fourths,  it  must  be  regarded  as  -f-.  Examples :  f ,  -f,  h  h 
Ans.  2i     i  f  -f-  h    Ans.  2i 

Exercises  for  the  Slate. 

18f  U-h  2m  36i^V 

19f  15^  14i^  4I1-V5- 

551  44-iV  53if  120iff 

Examples  for  Practice. 

1.  What  is  the  amount  of  8^-  yards,  6^  yards,  2k  yards,  4^- 
'3,  and  9^  yards?  Ans.  31 1 

2.  Find  the  amount  of  12i  of  a  bushel,  8f  of  a  bushel,  loi  of 
bushel,  and  25f  of  a  bushel  ?  Ans.  60 

3.  How  many  whole  dollars  in  Gf,  8f ,  19f  and  61  dollars  1 

Ans.  41^- 

4.  What  is  the  amount  of  21i  of  an  acre,  6f,  23|,  and  f  1 

-■Ans.  52 

5.  A  merchant  sold  -ff-  of  a  ship  to  one  man,  and  to 
another  :  what  part  of  the  ship  did  he  sell  ?  Ans.  \^ 


SUBTRACTION  OF  FRACTIONS. 
This  is  taking-  one  broken  number  from  another. 

1 .  To  subtract  one  fraction  from  another. 

Rule: — Subtract  ^the  numerators  of  the  fraction  from  each 
other,  write  the  remainder  over  the  denominator. 
Ex,    From  1  take  -f  operation. 

7 
3 

4    written  -f-  Ans. 
Exercises  for  the  Slate. 
From  f  take  \    Ans.  From  ■§-  take  i    Ans.  i 

From  f  take  ^  Ans.  f  From  f  take  f  -J- 
From  f  take  -f    J.7is.  |         From  4-  take  |-    J.»s.  -f 

2.  To  subtract  a  fraction  or  mixed  number  from  a  whole 
number. 

Rule  : — Invert  the  fraction :  then  subtract  the  denominator 
from  the  numerator,  which  will  give  the  fractional  remainder  ; 
for  the  unit  borrowed,  take  one  from  the  whole  number.  In 
mixed  numbers  add  1  to  the  integral  part,  before  subtracting  ii 
from  the  whole  numbei,^  - 
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Exs.    From  25  take  |  Take  7f  from  14 

OPERATIONS. 

f  fraction  inverted.  f  fraction  inverted. 

8  5 

6  fraction  subt.     .  3  fraction  subt. 

2  fractional  rem.  2  fractional  rem. 

written^.  written 

25  ^Ae  integer.  14  ^Ae  integer. 

1  8  mJ^. 

"241  JL7i5.  eT  -4?is. 

Exercises  for  the  Slate. 
From  12  take  I-  Ans.  Uf    From  3  take  2^ 
From.  6  take  i  JLm5.  5i     From  9  take  5^        JLws.  3^ 
From  1 0  take  h  Ans.  OA    From  1 00 take  99-i-W  Ans.  -dnr 
3*    To  subtract  a  fraction  from  a  mixed  number  ;  or  a  mixed 
umber  from  the  same,  when  the  fractional  part  to  be  subtracted 
3  greater  than  that  from  which  it  is  to  be  subtracted. 

Rule  : — Change  ^  to  -f,  make  the  lesser  fraction  equal  to 
nity  ;  add  to  that  (in  the  numerator)  the  original  numerator  ; 
len  subtract  from  that  sum  the  other  fraction,  adding  1  to  the 
itegral  subtrahend  before  taking  it  from  the  integers. 

EXAMPLES. 


From  6-f-  take  ? 

OPERATION. 

^  5 

12 

6 

5^  Ans. 

7 

_6 

1 

12 

6 

5 

From.  16f  take  7f 

OPERATION. 

i  4 

6 

16 

8f  Ans. 

2 

3 

8 

6 

3 

8 

From  8^  take  5f- 

OPERATION. 

f  i  4 

6 

8 

2f  A71S. 

2 

3 

6 

6 

3 

2 

Exercises  for  the  Slate. 
From  105itake99f  A??.s.  5f  From.  191  take  Uf  Ans.  7i 
From  70f  take  69^-  Ans.    H  From  69|-  take  48f  Ans.  20|- 
From  24+ take  12f  Ans.  llf  From  161  take  71   A7is.  8f 

Examples  for  Practice. 

1.  From  24  dollars  take  f  of  a  dollar,  Ans.  f  23i 

2.  Bought  7|-  yards  of  cloth,  sold  5^-  yards  ;  how  many  yards 
■emained  unsold?  .Ans,  21  yds. 

3.  Borrowed  16f  dollars,  paid  7f  dollars ;  how  much  rem.ains 
mpaid?  Ans.  $8| 

4.  A.  owned  85  acres  of  land,  sold  B.  37|-  acres ;  how  many 
^cres  had  A.  rennaining  ?  Ans.  47|-  acres, 

10* 
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MULTIPLICATION  OF  FRACTIONS. 

This  is  repeating  a  whole  or  broken  number ;  by  a  part  o 
the  parts  of  an  integer. 

1 .  To  multiply  a  fraction  by  a  fraction. 

Rule  : — Multiply  the  numerators  together,  for  the  numt 
rator  of  the  product ;  and  the  denominators  together,  for  the  d< 
nominator  of  the  product,  which  will  give  the  answer. 

TIT  1.  q  1,    A  3  times  4  are  12     ...     ^  i  <2  , 

Ex.  Mult. -I  by  i  OPERATION.  8 times 5  are 40 '^'^'^^'^J^^ 

Exercises  for  the  Slate. 

Multiply  f-  by  A  Ans.  H 

i  by  H  Ans.  n 

iibyil-  Ans.m 

n  by  n       Ans.  m 

Examples  for  Practice. 

1.  At  2^5-  of  a  dollar  a  yard  ;  what  will  I-  of  a  yard  of  cloi 
cost?  Ans.  $-ifo\ 

2.  If  i  of  a  yard  of  cloth  cost  f  of  a  dollar  ;  what  will  -I-  of 
yard  come  to  ?  {invert  i)  Ans.  $ff 

3.  A  man  owned  ^/t  of  a  factory,  and  sold  i^f  of  his  shar 
what  part  of  the  whole  capital  did  he  sell  ?  Ans.  5^ 

4.  During  a  storm,  the  master  of  a  vessel  was  obliged 
throw  overboard  -fV  of  the  cargo.  A.  owned  f  of  the  cargi 
what  part  of  the  whole  cargo  was  his  share  of  the  loss  7 

Ans.  tW 

5.  If  f  *  of  a  yard  of  cloth  cost  f  of  a  dollar ;  what  will  f 
a  yard  cost  ?  Ans. 

6.  If  f  of  a  pound  of  butter  cost  -f  of  a  dollar  ;  what  will  i 
i  pound  cost  ?  ■  Ans. 

7.  If  I  of  a  pound  of  raisins  cost  tV  of  a  dollar  ;  what  will 
of  1  pound  cost  ?  Ans.  $tI 

8.  If  i  of  a  yard  of  cloth  cost  f  of  a  dollar ;  what  cost  i  of 
yard?  Ans.  fif 

2.  To  multiply  a  whole  number  by  a  fraction ;  when  t 
numerator  is  1. 

Rule  ; — Divide  the  integer  by  the  denominator  of  t^ 
fraction,  the  quotient  will  be  the  answer. 

EXAMPLE.  OPERATION. 

Muhiply  43784  by  i  2)43784 

  21892  Ans. 

*  Invert  the  fractions  4,  f ,  -3-  and  ^  in  Examples  5, 6,  7  and  8th,  before  m 
tiplying. 
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Exercises  for  the  Slate. 
Multiply  8736  by  i    A7is.  2912 
8948  by  1    Afis.  2237 
,  9735  by  i    Ans.  1947 

Examples  for  Practice. 

I.  If  1  acre  of  land  will  produce  126  bushels  of  potatoes ;  how 
lany  bushels  will  i  of  an  acre  produce  ?         Ans.  63  bush. 

I  2.  The  whole  of  a  factory  is  valued  at  $2587 ;  G.  owns  ir^o 
r  it ;  how  much  is  his  share  ?  A7is.  $129-2^0 

1  3.  A  ship  worth  $8400  being-  lost  at  sea,  of  which  i  belonged 

A.,  i  to  B.,  and  the  remainder  to  C.  ;  what  loss  will  each  sus- 
in,  supposing  they  have  $6000  insured? 
I  Ans.  A's.  loss  $600  ;  B's.  $800  ;  and  C's.  $1000  ■ 

i  4.  A  farm  of  48  acres  is  owned,  viz. — A.  -3,  B.     C.  i,  and 
the  remainder ;  what  is  he  to  receive  for  his  part,  if  the 
hole  was  sold  for  $918  ?  Ans.  $357 

1  5.  A  man  gave  $2568  for  a  house,  and  then  paid  ^  part  as 
:  i.uch  for  having  it  repaired.  For  how  much  must  he  sell  the 
|)use,  in  order  to  lose  nothing  ?  Ans.  $2675 

Obs.  When  the  multiplier  is  a  proper  fraction,  such  as  -f,  f, 

&c. 

Rule  :— Multiply  the  whole  number  by  the  numerator  of  the 
fiction,  and  divide  that  product  by  the  denominator  ;  the  quo- 
pnt  will  be  the  answer. 

I  EXAMPLE.  OPERATION. 

j  Multiply  8743  by  -f  8743 

3 

4)26229 

65571  Ans. 

I  Exercises  for  the  Slate. 

I  Multiply  9734  by  f    Ans.  3650f 

j  4745  by  I-    Ans.  4151-1- 

3472  by  f    Ans.  2604 

Examples  for  Practice. 

I I.  What  is  f  of  a  yard  of  calico  worth,  at  $2  per  yard  1 

Ans.  75  cts. 

\  1 2.  What  is  i  of  a  barrel  of  flour  worth,  at  $5 :  25  per  barrel  ? 
I  Ans.  $3  :  15 

1 3.  What  is  f  of  a  bushel  of  corn  worth  at  75  cts.  per  bushel  ? 
I  Ans.  25  cts. 

.  4.  Suppose  an  acre  of  land  to  be  worth  $48  :  16  ;  what  is  th* 
\  lue  of  f  of  an  acre  ?  Ans.  $36 :  1 2 
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5.  A  man  purchased  a  farm  for  $5642,  and  paid  f  of  the 
price  in  cash,  and  gave  his  note  for  the  remainder ;  how  many- 
dollars  did  he  pay  down  ?  Ans.  $3224 

6.  Two  men  A.  and  B.  traded  in  company  and  gained  $456 
of  which  A.  is  to  have  -f  and  B.  f ;  what  was  the  share  of  each  ? 

Ans.  A's.  $285  B's.  $171 
3.  To  multiply  a  whole  by  a  mixed  number,  whose  nume- 
rator is  1. 

Rule  : — Multiply  first  by  the  whole  number  ;  then  divide 
the  multiplicand  by  the  denominator  of  the  fraction,  and  add  the 
quotient  to  the  product  of  the  integral  muhiplier  ;  their  sum  will 
be  the  answer. 

EXAMPLE.  OPERATION. 

Multiply  3842  by  i3i  3842  3)3842 

 ^  12801- 

11526 
3842 


49946 
1280f 

5l22e>fA.ns. 
Exercises  for  the  Slate. 
Multiply  3684  by  811       Ans.  298864^ 
4739  by  47i       Ans.  223259f 
4382  by  41-i^/     Ans.  180027 

Examples  for  Practice. 

1.  What  cost  1518  pounds  of  coffee,  at  33^-  cts.  per  pound? 

Ans.  $508  :  53 

2.  Bought  a  firkin  of  butter  weighing  56  pounds,  at  15i  cts. 
per  pound,  to  what  did  it  amount  ?  Ans.  $8  :  58-| 

3.  Bought  37  bushels  of  corn  at  5H  cts.  per  bushel;  what 
did  the  whole  cost  ?  Ans.  §  j  8  :  96i 

4.  Bought  35  yards  of  cloth  at  35-4-  cts.  per  yard,  46  pounds 
of  silk  at  85^  cts.  per  pound,  36  dozen  of  buttons  at  21^  cts.  per 
dozen,  and  3  pairs  of  worsted  stockings  at  352-  cts.  per  pair; 
what  is  the  whole  amount.  Ans.  $60  :  47-^ 

Obs.  When  the  numerator  is  more  than  1. 

Rule  : — First  multiply  the  multiplicand  by  the  whole  num- 
ber, then  multiply  it  by  the  numerator  of  the  fraction  and  divide 
the  product  by  the  denominator ;  add  the  quotient  to  the  first 
product  obtained,  and  the  result  will  be  the  answer. 
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EXAMPLE.  OPERATION. 

Multiply  8438  by  5 If       8438  8438 
51  3 


8438  4)25314 
42190  -6328T 
430338 

63281 


436666f  Ans. 

Exercises  for  the  Slate. 
Multiply  6742  by  6f  Ans.  42980f 

9734  by  1211-86  A7is.  1182681 

7465  by  39|-  Ans.  297666|- 

Examples  for  Practice. 

1.  Bought  304  pounds  of  sugar  at  lOf  cts.  per  pound;  to 
hat  did  the  whole  amount  1  Ans.  $32  :  68 

2.  36  pounds  of  tea  at  47f  cts.  per  pound  will  amount  to  what 
imi  Ans.  $17  :  12 

3.  325  reams  of  foolscap  paper  at  Slf  per  ream;  to  what 
11  it  amount?  Ans.  $528  :  12i 

4.  50  barrels  of  mackerel  at  $4t  per  barrel ;  Avill  amount  to 
at  sum  ?  Ans.  $237  :  50 

4.  To  multiply  a  mixed  number  by  a  whole  number,  the 
lerator  being  •  1 . 

iRiTLE  : — Multiply  the  multiplicand  by  the  whole  number, 
len  divide  the  multiplier  by  the  denominator  of  the  fraction, 
[d  add  the  quotient  to  the  product. 

|lf  there  be  a  remainder  in  dividing  the  multiplier,  write  it 
|ction-wise,  and  annex  it  to  the  product. 

EXAMPLE.  OPERATION. 

iVIultiply  68i  by  39  68  4)39 

_39 

612 
204 
2652 

 91 

266 If  Ans.  , 
Exercises  for  the  Slate. 
Multiply  375i  by  13  Ans.  4877| 

467^  by  37  .  .    Ans.  172851- 

8634iby81  ^n5.  699365^ 
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Examples  for  Practice. 

1.  What  cost  19^-  yards  of  silk  at  219  cts.  per  yard? 

Ans.  $42 : 70^ 

2.  What  will  Si  pounds  of  pepper  amount  to  at  106  cts.  per 
pound?  Ans.  $8:7 

3.  How  much  will  17^  pounds  of  coffee  cost  at  21  cts.  per 
pound?  Ans.  $3  :  59f 

4.  At  $2  :  50  per  day,  to  what  sum  would  your  wages  amount 
in  3 If  days?  Ans.  $78:75 

Obs.  To  multiply  a  mixed  number  by  a  mixed  number, 
when  the  numerators  are  1. 

Rule  : — Multiply  the  integers  together  ;  then  multiply  them 
by  their  respective  fractions  alternately,  add  these  products  to- 
gether, their  sum  will  be  the  answer. 

Multiply  54i  by  24i- 
OPERATION.       Oes.    When  the  multiplicand  has  ^  annexed 

54-J-  to  the  integer,  multiply  the  integers  together; 

24i  then  take  half  of  the  multiplicand  and  a  fourth  of 

— ^  the  multiplier,  and  add  to  the  product. 
216  ^     '  ^ 

108 
27 


Ans.  1329i- 

Exercises  for  the  Slate. 

Multiply  7i  by  8i-  Ans.  61^^ 

7i  by  9i  Ans.  69i 

12i  by  16f  Ans.  198-f 
^                            7f  by  2 Ans.  15+ 

W  120i  bv  48f  Ans.  5832 

54iby  242'  Ans.  1329f 

1.  If  one  hundred  weight  of  wool  is  bought  at  $40^  ;  whal 
will  17i  hundreds  cost?  Ans.  $715U 

2.  What  cost  236f  yards  of  carpeting,  at  $1  : 31^  per  yard 

Ans.  $310:73^ 

It  is  necessary  that  the  pupil  should,  now  be  taught  the 
REDUCTION  OF  VULGAR  FRACTIONS. 
1 .    To  change  a  whole  number  to  an  improper  fractu 
Rule  : — Place  the  whole  number  for  the  numerate 
unit  for  the  denominator ;  or  assign  a  denominator  to  t? 
and  multiply  it  by  the  assigned  denominator,  and  f  i 
will  be  the  numerator  to  the  denominator.  / 
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Ex.  1st.  Change  8  to  an  improper  fraction,    operation.  ?- 
Ex.  2d.  Reduce  9  to  an  improper  fraction  whose  denominator 
rill  be  5. 

OPERATION.  EXPLANATION. 

9  9  is  the  proposed  numerator,  which,  multiplied 

5        by  5,  the  denominator,  gives  45  for  the  new  nu- 

  merator,  thus       which  is  equal  to  9  integers 

45 

ritten  Ans. 

2.  To  reduce  an  improper  fraction  to  a  whole  number. 
Rule  : — Divide  the  numerator  by  the  denominator,  the  quo- 
nt  will  be  the  whole  number. 

Ex.  Reduce -^1 2  to  a  whole  number,  operation.  8)192 

2iAns. 

3.  To  reduce  a  mixed  number  to  an  improper  fraction. 
Rule  : — Multiply  the  whole  number  by  the  denominator  of 
e  fraction,  and  take  in  the  numerator ;  write  the  denominator 
der  the  product. 

Ex.    Reduce  12f  to  an  improper  fraction. 

OPERATION. 
12 

_4 
"48 

_3 

5 1  written  V  Ajis. 
Note.  To  change  an  improper  fraction  to  a  mixed  number, 
CASE  2d. 

4.  To  reduce  fractions  to  their  lowest  terms. 

Rule  : — Divide  the  numerator  and  denominator  of  the  given 
ction  by  any  number  that  will  divide  them  without  a  remain- 
f,  and  the  quotient  again  in  the  same  manner,  and  so  continue 
do,  till  it  appears  that  there  is  no  number  greater  than  one, 
It  will  divide  them  ;  and  the  last  quotients  will  express  the 
ven  fraction  in  its  lowest  terms. 
Ex.    Reduce  t^?-  to  its  lowest  terms. 

OPERATION. 

b]/      by     by  by 
2)84|2)42I7)21|3)3|1  ^.^ueniAns 
2)168|2)84!7)42|3)6|2  ^  A.ns. 

5.  To  reduce  fractions  of  different  denominators  to  one 
jumon  denominator. 

[Rule  : — -MuUiply  each  numerator  by  all  the  denominators, 
tcept  its    ^  i)  take  the  respective  products  for  new  numera- 
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tors :  then  multiply  all  the  denominators  tog^jther,  their  product 
will  be  the  common  denominator,  which  written  under  each 
numerator  will  show  the  common  denominator  to  each  fraction, 
Ei.    Reduce  -f  j-  and  f  to  a  common  denominator. 

OPERATIONS. 

T  14  -g-  ~~  first  numerator. 
T  15  T        second  numerator. 
r  56  -5-  -^-^  third  numerator. 
■5  T  35  T        the  common  denominator  to  all  the  nume 
rators,  which  is  written  thus — iff  -f-fg-  Ans. 

6.  To  reduce  a  vulgar  fraction  to  a  decimal. 
Rule  : — Annex  one  or  more  ciphers  to  the  numerator  of  the 

fraction  ;  then  divide  it  by  the  denominator,  the  quotient  will  ' 
the  decimal  with  a  comma  prefixed. 

Ex.    Reduce  f  to  a  decimal.  operation. 

4)300 
,75  Ans. 

7 .  To  change  a  decimal  to  a  vulgar  fraction. 
Rule  : — Set  to  the  decimal  its  proper  denominator ;  thei 

divide  the  numerator  and  the  denominator  by  any  number  whicl 
will  divide  both  without  a  remainder. 

Ex.    Change  ,680  to  its  equivalent  vulgar  fraction. 

OPERATION. 

Exam,ples  for  Practice  in  the  7  previous  Cases  of  Reduction. 

Case  1.  How  many  thirds  are  there  in  14?  Ans. 

How  many  fifths  of  a  dollar  are  there  in  $16  ?  Ai^is. 

In  3 1  pounds,  how  many  sixths  of  a  pound  1       Ans.  ^^-f-^ 
.  In  73  yards,  how  many  eighths  of  a  yard"?  Ans. 

Case  3.  In       of  a  dollar,  how  many  dollars  7 

Ans.  $49 

How  many  pounds  are  there  in       of  a  pound  ? 

Ans.  22  lbs 

If  8  pounds  of  sugar  can  be  bought  for  $1  ;  how  many  poun 
will         of  a  dollar  pa  /  for  ?  Ans.  2 1 20  lbs. 

If  i  of  a  dollar  will  pay  for  1  pound  of  cofiee  ;  how  m: 
dollars  will  312  pounds/cost  ?  Ans.  $62|- 

If  1  pound  of  butter  cost  -f  of  a  dollar ;  what  would 
pounds  cost?  Ans.  $8H 

A  man,  spending  i  of  a  dollar  a  day,  in  83  days  would  spe 
V  of  a  dollar  ;  how  many  dollars  would  that  be  1 

V  Ans.^m 

Case  3.  How  many  fourths  are  there  in  I5i       Ans.  ^1 
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How  many  eighths  of  a  mile  in  57i  miles  1  Ans. 

In  156ii  days  ;  how  many  24ths  of  a  day  ?  Ans.^A-^ 

If  i  of  a  dollar  will  pay  for  one  gallon  of  beer  ;  how  much 
can  he  bought  for  $6f  ?  Ans.  34  gals. 

If  -fr  of  a  dollar  will  pay  for  3  yards  of  ribin  ;  how  many  yards 
can  be  bought  for  $6f  ?  Ans.  159  yds. 

Case  4.    Reduce  lir  of  a  dollar  to  the  fraction  of  a  cent. 

Ans.  "I  ct. 

Express  the  value  of  H  in  the  smallest  numbers  possible. 

Ans.  f 

Employ  the  smallest  numbers  to  express  the  value  of  f  i. 

■  .  Ans.  f 

Reduce         to  its  lowest  terms.  Ans.  i 

Is  |-f  of  a  dollar  in  its  lowest  terms  ?  No.  Why  ?  Because 
it  can  be  divided  by  7  without  a  remainder,  and  then  retain  the 
same  .value,  thus  -f. 

Why  is  if  of  a  dollar  in  its  lowest  terms  ?  Because  there  is 
no  number  greater  than  1  that  will  divide  both  numerator  and 
idenominator  without  a  remainder. 

Case  5.    Reduce  |-  1-  to  a  common  denominator. 

Ans.  -H-  n 

Bought  -f-  of  a  tun  of  iron  at  one  time,  and  f  of  a  tun  at  au' 
other  ;  how  much  in  the  whole  ?  Ans.  1 3^5  tuns. 

Bought  8f  cwt.  of  sugar  at  one  time,  and  5f  cwt.  at  another ; 
liow  much  in  the  whole?  Ans.  14 cwt. 

What  is  the  amount  of  16f  yards,  I7~k  yards  and  3^-  yards? 

Ans.  37 if  yds. 

From  a  piece  of  cloth  containing  47f  yards,  a  merchant  sold 
282^  ;  how  much  remained  unsold?  Ans.  24i^fo"  yds. 

A  man  bought  four  loads  of  hay,  the  first  containing  17f  cwt. ; 
he  second,  19^  cwt. ;  the  third,  24f  cwt.  ;  and  the  fourth,  14^ 
wt.  ;  how  many  cwt.  in  the  whole  ?  Ans.  751 cwt. 

Case  6.  .  Reduce  f  of  a  dollar  to  a  decimal?    Ans.  ,625 
How  many  whole  dollars  and  cts.  in  Sff     Ans.  $2  :  33'3 
Express  i^g  decimally.    Ans.  ,4375     Change  3-^2  to  a  deci- 
mal. Ans.  ,09375. 
What  is  the  sum  of  792"  6i  and  of  t  when  added  together  ? 

Ans.  86,  50 

From  a  piece  of  cloth,  containing  36f  yards,  a  merchant  sold, 
t  one  time,  7i^o  yards,  and,  at  another  time,  121  yards  ;  how 
luch  of  the  cloth  had  he  left  ?  Am.  16,7  yds. 

From  24  dollars  take  i  of  a  dollar.  Ans.  $23  : 20 

A  man  raised  wheat  in  five  fields,  in  the  first,  47 1^0  bushels  ; 

tthe  second,  942^5  ;  in  the  third,  87-H-;  in  the  fourth  143-H-; 
d  in  the  fifth  387  bushels:  how  many  bushels  in  the  whole? 
Ans.  759,77625  husK 
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A  man  bought  3  sheep  ;  for  the  first  he  gave  6f  dollars ;  for 
the  second,  8f ;  and  for  the  third,  9^- ;  how  many  dollars  did 
he  give  for  the  whole  1  Ans.  $24  :  87'5 

How  many  yards  of  cloth  are  there  in  7  pieces,  each  piece 
191^  yards?  Ans.  139,125 

How  much  cotton  is  there  in  3     hales,  each  bale  4f  cwt.  % 

Ans.  17,575  cwU 
What  cost  5f  tuns  of  hay,  at  $27H  per  tun? 

Ans.  $147 : 16750 
Case  7.    Change  the  decimal  ,375  to  a  vulgar  fraction. 

Ans.  f 

Prove  that  ,875  is  equivalent  to  i ;  that  ,428  is  to  ;  ,8312 
is  to  tiff. 

Add  ,6  ,27  ,685  together ;  give  the  Ans.  in  a  vulgar  frac- 
tion. Ans. 
Subtract  52,6088  from  406,9 1  A7hs.  in  vulgar  fractions.. 

Ans.  354if8f 

Multiply  ,75  by  ,25,  express  the  Ans.  in  a  vulgar  fraction. 

Ans. 

,  Divide  26,25  by  2,5  give  the  Ans.  in  a  mixed  number. 

Ans.  101 


DIVISION  OF  FRACTIONS. 

This  is  finding  how  often  a  part  or  the  parts  of  an  integer  is 
contained  in  a  given  sum. 

1 ,    To  divide  a  fraction  by  a  fraction. 

Rule  : — Invert  the  divisor,  and  then  multiply  the  numerators 
and  denominators  together :  reduce  the  Answer  to  the  lowest 
terms  or  a  whole  number. 

EXAMPLES.  OPERATION. 

Divide  i  by  f  3x4=12  1 0)  1 2(  1  ^  2)  2(1  Ans.  li 

lY.^.^m  Ans.  reduced.  2)10(5 
2 

Divide      hv        12X9=108  36)108(3  A7is. 

3X12=36  ^^''  ■'-'^■"'<^'d'  108 

Exercises  for  the  Slate. 
Divide  i  by  f       A7is.   i      Divide  f  by  f     Ans.  -f- 
Hbyfg-     Ans.k^  1^7  by  f     Ans.  A 

I-  by  f       Ans.   2  f  by  -j^    Ans.  2 

1^-1  by  h     Ans.   2  f  by  ^   Ans.  2  If 

Exam-pies  for  Practice. 
1.  At  i  of  a  dollar  a  yard  ;  how  many  yards  of  calico  ca 
be  bought  with  i  of  a  dollar  ?  Ans.  2  yds. 
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2.  At  4^  of  a  dollar  a  bushel,  how  many  bushels  of  oats  can 
be  bought  for  f  of  a  dollar  1  Ans.  4  bush. 

3.  At  -f  of  a  dollar  per  bushel ;  how  many  bushels  of  potatoes 
may  be  bought  for  i  of  a  dollar  ?  Ans.  5f  bush. 

4.  At  |- of  a  dollar  per  bushel ;  how  much  rye  may  be  bought 
for  i  of  a  dollar  ?  Ans.  f  busk. 

5.  If  i-  of  a  chaldron  of  coal  will  supply  a  fire  1  week  ;  how 
many  weeks  will  f  of  a  chaldron  supply  it  ?       A?is.  2i  ws. 

6.  If  of  a  tun  of  hay  will  keep  a  horse  1  month  ;  how 
many  horses  will  i%  of  a  tun  keep  the  same  time  ?  Ans.  3  hs, 

7.  If  i  of  a  yard  of  cloth  cost  t  of  a  dollar  ;  what  will  a  yard 
cost  ?  Ans.  $2f 

8.  If  f  of  a  yard  of  cloth  cost  f  of  a  dollar  ;  what  is  that  a 
yard?  Ans.  $\H 

2.  To  divide  a  fraction  by  a  whole  number. 

Rule  : — Divide  the  numerator  of  the  fraction  by  the  whole 
number,  which  is  the  divisor  ;  or  (if  this  would  leave  a  remain- 
der) multiply  the  denominator  by  the  whole  number  ;  write  the 
numerator  over  the  product. 

EXAMPLES.  OPERATIONS. 

Divide  -H"  by  5  5)25(5  written  s%  Ans. 

25 


Divide  i  by  4 


4 


Divide     by  4    Ans.  i\ 
i  by  2    Ans.  f 
Mi  by  12  Ans. 


32  written  Ans. 
Exercises  for  the  Slate. 

Divide  ^  by  8  Ans. 
f  by  4  Ans. 
f  by  7    Ans.  ,/g 

Examples  for  Practice. 

1 .  At  3  dollars  a  barrel ;  what  part  of  a  barrel  of  cider  may 
be  bought  for  i  of  a  dollar  1  Ans.  -gV  bar. 

2.  At  7  dollars  a  barrel ;  what  part  of  a  barrel  of  flour  may 
be  bought  for  i  of  a  dollar  ?  Ans.  -A  bar. 

3.  If  2  yards  of  cloth  cost  f  of  a  dollar  ;  what  does  1  yard 
cost?  Ans.  $^ 

4.  If  f%  of  a  barrel  of  flour  be  divided  equally  among  5 
families  ;  how  much  will  each  family  receive  ?  Ans.  -f^  bar. 

5.  A  man  divided  i  of  a  dollar  equally  among  2  persons  ; 
w^hat  part  of  a  dollar  did  he  give  to  each?  Ans.  $i 

6.  If  7  pounds  of  coffee  cost  1^-  of  a  dollar ;  what  is  that  per 
pound  ?  Ans.  $2^5 

7.  a  of  an  acre  produce  24  bushels  ;  what  part  of  an  acre 
will  produce  1  bushel  ?  Ans.^^hacre. 
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8.  If  a  horse  will  eat  ^  of  a  bushel  of  oat«  in  a  day ;  how 
long  will  12  bushels  last  him?  Ans.  36  days. 

3*  To  divide  a  whole  number  by  a  fraction. 
Rule  : — Multiply  the  whole  number  by  the  fraction  inverted, 

EXAMPLE.  OPERATION. 

Divide  72  by  i  f  inverted  72 

4 

288  Ans. 
Exercises  for  the  Slate. 
Divide  43183  by  i        Ans.  86366 
37047  by  i        Ans.  111141 
418096  by  i        Ans.  1672384 

Examples  for  Practice. 

1.  A  man  lost  $1272,  which  was  i  of  his  whole  estate  ;  what 
was  the  value  of  his  estate  ?  Ans.  $5088 

2.  If  5-  of  a  yard  of  cloth  be  worth  $3  ;  what  is  one  yard 
worth?  Ans.  $15 

3.  If  -f  of  a  farm  be  worth  $565 ;  what  is  the  value  of  the 
whole  farm  ?  Ans.  3955 

4.  If  i  of  a  bank  be  worth  $3912  :  what  is  the  whole  worth? 

Ans.  23472 

Obs.  When  the  divisor  is  a  proper  fraction,  as  f ,  -f,  f ,  &c.. 
Rule  : — Multiply  the  dividend  by  the  denominator  of  the 
fraction,  and  divide  the  product  by  the  numerator. 

EXAMPLE.  OPERATION. 

Divide  28  by  i  28 

5 

4)140 

35  Ans. 
Exercises  for  the  Slate. 
Divide  9  by  f       Ans.    121  Divide  13  by  f      Ajis.  18i 
18  by  f        Ans.    15)  68  by  -f       Ans.  95i 

24byH-      Ans.    281  5  by -i^     Ans.  7^ 

125  by  f        Ans.  225|  9  by  f  Ans.22i 

Examples  for  Practice. 

1.  At  1^6  of  a  dollar  a  bushel ;  how  many  bushels  of  rye  can 
be  bought  for  $80  ?  Ans.  256  bush. 

2.  A  man  bought  ^2  of  a  tun  of  iron  for-  $40  ;  what  was  the 
iron  a  tun  ?  ^ns.  $96 

3.  Bought  f  of  a  tun  of  hay  for  $17  ;  what  was  it  a  tun? 

Ans.  2Si 
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4.  A  merchant  sold  a  quantity  of  goods  for  $252,  which  was 
f  of  what  it  cost  him.  How  much  did  it  cost  him,  and  how 
much  did  he  gain  ?  Cost  $210  gained  $42 

5.  A  merchant  sold  a  quantity  of  goods  so  as  to  gain  $43, 
which  was  t  of  what  the  goods  cost  him.  How  much  did  they 
cost?  Ans.  Cost  $150:50 

6.  If  192  men  will  perform  f  of  a  certain  piece  of  work  in  a 
week,  what  number  of  men  will  it  take  to  perform  the  whole  of 
the  work  in  a  week  ?  Ans.  216  men. 

7.  Suppose  a  ship  to  sail  105  miles  in  i%  of  a  day;  what  dis- 
tance will  the  ship  sail  in  of  a  day  ;  what  distance  will  she 
sail  in  the  whole  day  ?  Ans.  252  miles  in  1  day. 

21  miles  in  12  do. 
4.    To  divide  a  whole  number  by  a  mixed  number. 
Rule  : — Reduce  both  the  divisor  and  dividend  to  like  terms; 

then  divide  as  in  whole  numbers,  the  quotient  will  be  the 

answer. 

EXAMPLE.  OPERATION. 

Divide  92  by  ik  4^  92 

2  2 


9)1 84(201  ^?is.. 
18 

4 

Exercises  for  the  Slate. 
Divide  3724  by  83i         Ans.    44f  H 
7230  by  37i         Ans.  I94f|f 
8870  byl2i         Ans.  732^9 
Obs.    When  the  divisor  has  f,  f,  &c.  annexed  to  the  integer, 
add  it  to  the  product  when  reducing  the  whole  number. 

EXAMPLES. 

Divide  129  by   7|-  Ans.  16ff 

642  by21o%  A7is.29in 
86byl5t  Ans.  5M 

Examples  for  Practice. 

1.  If  7|-  yards  of  cloth  will  make  a  suit  of  clothes  ;  how  many 
suits  will  48  yards  make  ?  Ans.  6fi 

2.  If  it  take  li  bushel  of  oats  to  sow  an  acre ;  how  many 
acres  will  18  bushels  sow?  Ans.  12  acres. 

3.  If  it  take  1 1  bushel  of  wheat  to  sow  an  acre ;  how  many 
acres  will  23  bushels  sow  ?  Ans.  19i  acres. 

4.  At  $4f  a  yard  ;  how  many  yards  of  cloth  may  be  bought 
$37  ?  j^ns.  8  A  yards. 

5.  At  lit  cents  per  poimd,  how  much  steel  can  I  buy  for 
#50  ?  jins.  443  7%  lbs 

11* 
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6.  If  a  man  can  perform  a  journey  in  580  hours,  how  many 
days  will  it  take  him  to  perform  it  if  he  travel  9  hours  in  a 
day?  Ans.62U 

7.  How  many  coats  may  be  made  of  187  yards  of  cloth  ;  if 
3-iV  yards  make  1  coat  ?  Arts.  57^  coats. 

8.  If  2f  bushels  of  oats  sow  an  acre ;  how  many  acres  will 
22  bushels  sow  ?  Ans.  8  acres. 

9.  If  Xf  yard  of  cloth  is  Avorth  $11;  what  is  a  yard  worth? 

Ans.  $6  :  60 

10.  If  8A  bushels  of  wheat  cost  $15  ;  what  is  it  a  bushel? 

Ans.  $1A^3 

5.  To  divide  a  mixed  number  by  a  mixed  number. 

Rule  ; — Change  the  fractions  annexed  to  the  integers  to  de- 
cimals ;  then  divide  as  in  decimal  division,  or 

Reduce  the  mixed  numbers  to  improper  fractions,  and  then  to 
Avhole  numbers  or  mixed  numbers. 

Ex.  Divide  26i  by  2^-    Divide  106f  by  2|-    Divide  6|-  by  31 

OPERATION.  OPERATION.  OPERATION. 

2,5)26,25(10,5  Aws.  2  106  3     6  . 

25  8  8_  4  8_  ^  

125  23)851(37  Ans.  V  \^  104)212(22Je  Ans. 

125  69^  208 

161  4)  4(_, 

161  4)104(^ 

Exercises  for  the  Slate. 

Divide  1260f  by  30^  A.  4U~h 
2ibyli  A.  H 
5ihy7i  A.  U 
5Hhj2i  A.  21-1- 
2|-by3f   A.  H 
19-^Vby2T^  A.  9,^4 


To  4 


Divide  8f  by  5i     Ans.  1,59+ 
liby4i\  A.,dl25=h 
43ibyli     X  25,07 14+ 
845iby26f  A.  dl-^A 
236iiby48A  A.  A-\:H 
10iby2i  A.m- 


for  Practice. 
By  Decimals. 

1.  At  31i  dollars  for  10^  barrels  of  cider,  what  is  that  per 
barrel?  Jl;is.  $3 

2.  At  $1-^  per  pound ;  how  many  pounds  of  indigo  will 
$27|l?rbuy?  Ans.  IS, 57  lbs. 

3.  If  1  gallon  of  wine  cost  $l-f- ;  how  many  gallons  will 
$24|  buy?  Ans.  18  gals. 

4.  If  you  pay  $3l6i|-  for  92i  cords  of  wood  ;  what  is  that  a 
cotdl  ^Tis.  $3,4375-: 

5.  At  $3i  a  yard ;  how  many  yards  of  broadcloth  can  hi 
bought  for  $64^5  ?  Ans.  19,75=f  yds. 
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By  Vulgar  Fractions. 

1.  At  a  yard  ;  how  many  yards  of  cloth  may  be  bought 
Ifor  $571-  ?  Ans.  THi  yds. 

2.  If  3f  barrels  of  flour  cost  $23f  ;  what  is  that  a  barrel  % 

■    Ans.  fGgVs- 

3.  If  2^  bushels  of  oats  will  keep  a  horse  1  week  ;  how  long 
will  18f  bushels  keep  him  ?  Ans.  7ii  weeks. 

4.  If  4^  yards  of  cloth  will  make  a  suit  of  clothes  ;  how  many 
uits  will  871-  yards  make  ?  Ans.  19|-H  suits, 

5.  If  a  man  can  build  4i\  rods  of  wall  in  a  day  ;  how  many 
lays  will  it  take  him  to  build  84 rods? 

Ans.  19iVf7 


CORRESPONDENT  EXAMPLES. 

A  person,  having  |-  of  a  coal  mine,  sells  -f-  of  his  share  for 

P171  ;  what  is  the  whole  mine  valued  at?  Ans.  $380 

2.  A  man  bought  -^^  of  an  acre  of  land  for  $84  ;  what  was 
hat  an  acre  ?  Ans.  $448 

3.  A  captain  has  on  board  170  bales,  each  paying  freight 
|l  :  25;  305  packages,  each  paying  87i  cts. ;  230  tuns  of 
)ther  goods,  each  tun  paying  $12:  62-i-;  and  6  passengers, 
ach  paying  $78  :  50  ;  how  much  does  his  v/liole  freight  and 
)assage  money  amount  to  ?  Ans.  $3854  :  12tl- 

4.  From  1153f  tuns  of  iron,  there  were  sold  684-A- tuns  ; 
low  much  remained  unsold  ?  Ans.  468,8312  tuns. 

5.  If  a  man  leave  $6509  to  his  wife  and  two  sons ;  thus,  to 
lis  wife  f  ;  to  his  elder  son  f  of  the  remainder,  and  his  other 
on  the  rest ;  what  was  the-  share  of  each  ? 

2440:  87' 
$2440:  87-5 
$1627:  25 

6.  If  tV  of  a  ship  cost  $781  :  25  ;  what  is  the  whole  ship 
vorch?,  Ans.  $2500 

7.  A  farmer  has  mowed  78^  acres  of  meadow  land,  which 
ielded  on  an  average  2f  tuns  per  acre,  and  besides  having 
,'intered  with  the  hay  63  head  of  cattle,  he  has  sold  62-i-  tuns  ; 
t  what  average  per  head  has  his  cattle  consumed  the  hay  ? 

Ans.  2-^  tuns. 
And  how  much  hay  did  he  make  in  the  whole  ? 

Ans.  2091  Piihs. 

8.  A  man  bought  12  yards  of  cloth  at  $5-1^3-  a  yard  ;  how 
nuch  did  the  whole  come  to  1  A71S.  $62-§- 

9.  A  merchant  bought  5  pieces  of  cloth,  the  first  40f  yards; 
he  second  381  yards  ;  the  third  40-i-  yards ;  the  fourth  41tV 
rards  ;  and  the  fifth  42i  yards  ;  how  many  yards  in  all  ? 

Ans..  202if  yds. 


re  01  eacn  r 

(  Wife  $2/ 
Ans.  \  1st.  Son  i 
{  2d.  Son  i 
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10.  A  man  bought  of  a  barrel  of  flour  for  $4  :  85  ;  what 
would  be  the  price  of  a  barrel  at  that  rate  ?        Ans.  $6  :  79 

H.  A  gentleman  divided  his  estate  of  $4785  among  his 
children,  he  gave  his  eldest  son  f  of  it,  the  youngest  -1 ;  what 
was  their  portion  ?  .      {  Eldest.  $3588  :  75 

I  You?igest.  $1196:  25 

12.  From  37f  gallons  of  oil,  were  sold  28-rV  gallons ;  how 
much  remained  ?  Ans.  9, 1 372  gals. 

13.  If  f  of  a  yard  of  broadcloth  cost  $6  ;  what  will  i  cost? 
What  will  a  yard  cost  ?  Ans.  ^  $2,  yard  $10 

14.  If  3  men  can  do  a  piece  of  work  in  4^-  hours  ;  in  how 
many  hours  will  10  men  do  the  same  work?  Ans.  l^V 

15.  There  was  a  farm  of  which  A.  owned  -f-  and  B.  ^f- ;  the 
farm  was  sold  for  $1764  ;  what  was  each  one's  sh-are  of  the 
money?  A7is.  A's.  $504,  B's.  1260 

16.  A  person  having  f  of  a  vessel,  sells  f  of  his  share  for 
$8400  ;  what  part  of  the  whole  vessel  did  he  sell  ?  What  was 
the  whole  vessel  worth  ?  Ans.  sold  A  tvorth  $49000 

17.  Four  men  traded  together  on  a  capital  of  $3000,  of  which 
A.  put  in  f,  B.  i,  C.  i,  and  D.  -iV  ;  at  the  end  of  3  years,  they 
had  gained  $2364  ;  what  Avas  each  one's  share  of  the  gain  ? 

■  .A's.  $1182 
S  B's.  $  591 
)  C's.  $  394 
'  D's.  $  197 

18.  If  7f  yards  of  linen  cost  $8  :  30 ;  how  much  will  63^ 
yards  cost  at  the  same  rate  ?  Ans.  $68  :  00' 6 


R  E  VIE  W. 

1.  A  unit  is  a  whole  thing  of  any  kind,  as  1  dollar,  1  bushel,  1 
day,  &c.  A  fractmi  is  a  part  of  a  thing,  as  1-half,  3-fourths, 
5-eighths  of  a  dollar,  and  the  like. 

To  express  a  part  of  a  thing,  we  take  two  whole  figures,  and 
place  one  above  the  other,  thus — 

X  one-  J.  one-  ^_  two-  JL  one-  A.  four-  2.  three- 
2  half,    3  tliird,    3  thirds,  6  sixth,     5  fifths,      9  ninllis. 

The  figure,  above  the  line,  shows  what  part  of  a  unit  is  taken  ; 
the  lower,  into  how  many  it  is  divided,  thus  is  one  unit  divided 
into  2  parts  ;  ^-  into  3  parts;  &c.  When  a  unit  is  divided  into  4 
parts,  1  part  is  \,  2  parts  f ,  3  parts  f,  4  parts  is  f,  or  the  whole. — 
When  1  part  is  taken  f  remains ;  2  parts,  ;  3  parts,  ^ ;  and  4 
parts  is  the  whole.  There  are  4"  ii^  the  whole  of  any  thing  when 
divided  into  4  equal  parts— 5  equal  parts,  f ;  6  equal  parts  ■§-,  &C. 

1.  What  is  a  unit  ?  Give  an  ex.  What  a  fraction Give  an  ex.  What  fraction  is  ex- 
pressed, Virhen  tlaere  is  a  4  with  a  1  over  it  ?  7  with  a  2  over  if?  8  with  5  over  if?  If  a 
unit  is  divided  into  2  parts,  what  is  one  of  these  parts  called  ■?  Into  3 1  Into  5  1  Into 
9?  Into  15?  How  many  halves  make  a  whole  one  ?  How  many  thirds  ?  How  many 
fiflhs?  How  many  eighths  I   WhaJ,is  meant  by  1-half  of  a  thing?   l-thirdl  1-fifthi 
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2.  The  same,  thing  that  is  a  unit  in  one  case,  may  be  considered 
as  di  fraction  in  another,  thus,  a  dollar  is  a  lonit  or  a  whole  thing, 
of  itself  considered,  but  a  fraction,  when  considered  as  the  tenth 
part  of -dn  eagle;  a  cent  is  a  un,it,  or  a  tenth  part  of  a  dime:  a 
mill  is  a  unit  or  the  tenth  part  of  a  cent:  a  day  is  a  unit,  or  the 
seventh  part  of  a  week:  a  week  is  a  imiY  or  the  fourth  part  of  a 
month:  a  month  is  a  unit,  or  the  twelfth  part  of  a  year,  &c. 
Showing  that-an  integer  is  a  unit  or  a  fraction,  if  it  can  be  consi- 
dered as  making  a  part  of  another  thing. 

3.  The  more  parts  a  thing  is  divided  into,  the  smaller  these  parts 
must  be.  If  one  thing  is  divided  into  twice  as  many  parts  as 
another  thing,  each  part  is  twice  as  smalL  Thus,  ^  is  twice  as 
large  as  \,  for  there  are  twice  as  many  fourths  as  halves  in  a  thing 

therefore  ^  is  twice  as  large  as  \.  An  eighth  is  txcice  as  small 
as  \,  for  there  are  twice  as  many  pieces  in  -|-  as  in  |- ;  -J-  is  twice  as 
large  as  iA>  ,  for  12  is  twice  as  many  as  6 ;  the  parts  are  more  in 
1^2,  than  in  \,  but  less  in  size. 

4.  Figures  are  of  two  kinds;  to  express  whole  things  and  parts 
of  a  thing,  called  unit  figures  and  fractional  figures.  A  unit  figure 
expresses  any  number  o(  vjhole  things,  as  three,  (thus  3).  A  frac- 
tional figure,  thus  ^  one-half;  which  shows  into  how  many  parts 
a  whole  thing  is  divided,  and  how  many  of  these  parts  are  express- 
ed ;  or  what  part  is  taken  from  several  whole  things,  thus  f ;  three- 
fourths  shows  that  one  thing  is  divided  into  4  parts,  and  3  of  them 
are  taken;  or  that  3  whole  things,  have  a  fourth  taken  from  each 
of  them.  If  the  fraction  is  considered  as  showing  how  many  parts 
are  taken  from  one  unit,  then  the  lower  figure  shows  into  how 
many  parts  a  unit  is  divided,  and  the  upper  figure  shows  how  many 
of  these  parts  are  taken.  But  if  the  fraction  is  considered  as  show- 
ing what  part  is  taken  out  of  several  units,  then  the  upper  figure 
shows  the  number  of  units,  and  the  lower  figure  shows  lohat  part 
is  taken  from  each.  Thus  the  fraction  f  may  be  considered  as 
expressing,  two  sixths  of  one  thing,  or  as  one  sixth  of  two  things. 
For  two  sixths  of  one  whole  thing,  is  the  same  quantity  as  one 
sixth  ofttco  whole  things. 

5.  Names  are  given  to  the  figures  above  and  below  the  line,  viz. 
Numerator  and  Denominator.  Fractions  are  also  divided  intoproper 
and  'improper  fractions.  A  proper  expresses  a  quantity  less  than  a 
unit ;  thus  -f- ;  it  shows  fww  many  parts  are  taken  out  of  one  thing 
— READ  2-sevenths  of  one  thing ;  or  it  shows  what  part  is  taken 
out  of  several  things — eead  1-seventh  of  2  things.    An  improper 


l-gixthf  Divide  any  thing  into  2  equal  parts,  take  1  of  these  parts,  how  much  will  be 
left?  Into  3,  take  2  !  Into  4,  take  21  Into  8,  take  5  ?  Into  how  many  parts  must  any 
thing  be  divided  so  that  1  part  sloall  be  l-eleventh?  1-thirteenth'? 

2.  Of  wliat  order  is  one  dollar  a  unit  ?  Of  what  order  is  it  a  fraction  ?  Of  what 
order  is  one  cent  a  unit  ?  Of  what  order  is  it  a  fraction  7  One  day  is  a  unit,  of  what 
order,  and  a  fraction  of  what  order  1 

3.  Which  is  the  greatest  fraction  ;  1-half  or  I  third  ?  1-fifth  or  1-third  1  1-seventh  or 
1-ninth?  1-fourth  or  2-fourtlis  1  6-sevenths  or  2-sevenths'?  What  part  of  a  thin"  is 
twice  as  small  as  I  half  ?  As  1-third  ?  As  l-fourth  1  As  1-fifth  1  What  part  of  a  thing 
is  twice  as  large  as  l-fourth  1   As  1-sixth  1  As  1-twelfth  1 

4.  If  4-sixths  is  considered  as  expressing  /low  many  parts  are  taken  out  of  one  unit, 
what  does  the  6  show,  and  what  does  the  4  show  1  if  it  is  considered  as  expressing 
tchatpart  is  taken  out  of  several  units,  what,  does  the  4  show,  and  what  does  tlie  6 
show?  - 
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fraction  expresses  a  quantity,  equal  to  a  unit,  or  greater  thau  a 
unit :  |- ;  it  always  expresses  v:hat  part  is  taken  out  of  several 
units.  When  we  use  the  expression  7  halves^  we  do  not  mean  7 
halves  of  one  thing,  (because  nothing  has  more  than  2  halves). 
But  halves  of  7  things. 

Fractional  Multiplication  is  where  one  or  both  factors  are  frac- 
tions. Rule  for  multiplying  when  only  the  multiplicand  is  a 
FRACTION.  Multiply  the  numerator^  or  divide  the  denominator  by 
the  multiplier. 

When  we  multiply  the  numerator,  the  number  of  parts  is  multi- 
plied, and  when  we  divide  the  denominator  the  size  of  the  parts 
is  multiplied.  Ex.  Multiply      by  2. 

OPERATION.        X  2  =      or      -T-  2  =  f 

Now      and  f  are  the  same  quantity. 

The  only  difference  is,  that  in  one  case  the  unit  is  divided  into 
12  parts  and  8  are  expressed,  and  in  the  other  case,  the  unit  is  di- 
vided into  6  parts,  and 4  are  expressed.  In  one  case,  we  make  twice 
Gs  many  pieces,  and  in  the  other  we  make  them  twice  as  large. 

PiULE  FOR  MULTIPLYING  WHEN  ONLY  THE  MULTIPLIER  IS  A  FRAC- 
TION.   Multiply  hy  the  numerator  first,  and.  then  divide  the  product  by 
the  denominator  ;  or,  divide  hy  the  denominator,  to  obtain  one  part,  and 
multiply  hy  the  numerator,  to  obtain  the  required  number  of  farts. 
Ex.  Mahiply  12  by  f .       operation.  12x4  =  48-^-6  =  8 

la  multiplying  by  a  fraction,  we  take  such  a  part  of  a  number  as 
is  expressed  by  the  denominator,  and  repeat  it  as  often  as  there  are 
units  in  the  numerator. 

Thus  in  multiplying  12  by  -f-  we  take  a  sixth  part  of  12,  and 
repeat  it  4  times,  and  the  answer  is  8. 

The  multiplicand  is  made  smaller  when  multiplied  by  a  fraction. 
Because  we  do  not  repeat  the  whole  number,  but  only  ^  part  of  it. 

If  a  number  is  to  be  both  multiplied  and  divided  by  two  figures, 
it  makes  no  diiference  which  is  Aomfirst,  provided  the  same  figures 
are  used  as  multiplier  and  divisor. 

If  we  multiply  12  by  f  we  divide  by  4,  to  find  one  fourth  of  12, 
and  multiply  by  3,  to  obtain  three  fourths,  and  the  answer  is  9. 
But  if  we  should  multiply  12  by  3,  and  then  divide  the  product  by 
4,  the  answer  would  be  the  same.  Thus  12  X  3=  36  and  36 4 
=  9.  Thus  9  is  the  same  ansAver  as  is  obtained  by  dividing  12  by 
the  denominator,  and  multiplying  the  answer  by  the  numerator. 
In  fractions,  as  in  whole  numbers,  it  makes  no  difference  in  th( 
product,  which  factor  is  used  as  multiplier.  When  the  whole  numbe. 
\%  used  as  multiplier,  the  answer  is  an  improper  fraction,  which  ca 
be  changed  to  whole  numbers, 

Thus  12  X  f  =  9 

And  f  X      =      =  9   


If  we  multiply  4-twelvetlis  by  3,  in  what  two  ways  can  it  be  done  1   If  we  divide  th 
denominator,  what  is  it  that  is  multiplied  1   If  we  multiply  the  numerator,  what  is 
that  is  multiplied  1   Multiply  by  3  in  both  ways,  and  tell  what  each  method  multiplies. 

If  you  multiply  twelve  by  three,  do, you  make  it  larger  or  smaller?  If  you  multiply 
by  three-fourths,  do  you  make  it  larger  or  smaller"?  What  are  the  two  ways  in  whic 
18  can  be  multiplied  by  4-sixtlis'?  What  will  be  the  answer,  if  it  is  divided  by  6  firs 
and  the  quotient  multiplied  by  4  ?  What  will  be  the  answer,  if  it  is  multiplied  by 
first,  and  then  the  product  divided  by  6  ? 
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'  Rule  for  Multiplying  when  both  factors  are  fractions.— 
Multiply  the  denominators  togethen-  to  obtain  one  part,  and  the 
\numerators  together  to  obtain  the  required  number  of  parts. 

j  Multiply  f  by  I  X  ^  =  if 

Multiplication  by  a  fraction  implies  the  taking  some  part  or  parts 
of  the  multiplicand,  and  therefore  may  be  truly  expressed  hy  a 
Icompound  fraction.    Thus  f  multiplied  by  ^  is  the  same  as  ^  off. 

If  a  unit  is  divided  into  6  parjs,  and  each  of  these  parts  into  8, 
the  unit  would  be  divided  into  48  parts,  and  each  part  is  of  the» 
whole.  After  finding  what  one  fourth  of  a  fraction  is,  we  can  find 
three  fourths  by  multiplying  by  3. 

Thus  ^  6^  f  is  -5%,  therefore  -f  of  f  is  3  times  as  much  or/4. 
What  is  f  of  f?    One  sixth  of  one  third  is         One  sixth  of  two 
thirds  1^8-    Four  sixths  of  two  thirds  is  4  times  as  much,  or 
What  is  f  off? 

One  fifth  of -f  is  3*,^,  and  this  is  made  by  multiplying  the  denomi- 
nator 6,  by  the  denominator  5. 

Three  fifths  of  f  is  three  times  as  much,  or-i-f,  and  this  is  made, 
by  multiplying  the  numerator  4,  by  the  numerator  3. 

Therefore  multiplying  the  denominators  together  obtained  one 
fifth  of  f,  and  multiplying  the  numerators  together,  obtained  three 
fifths. 

Division  is  finding  how  often  one  number  is  contained  in  another, 
and  thus  finding  what  part  of  one  number  is  another  number.  Rule 
for  Fractional  Division  where  only  the  divisor  is  a  fraction. 
Multiply  the  dividend  by  the  denominator,  and  divide  the  product 
by  the  numerator.  When  we  divide  by  a  fraction  (unless  it  be  an 
improper  fraction)  the  quotient  is  larger  than  the  dividend.  Thus 
12  divided  by  \  is  48,  for  there  are  48  one  fourths  in  12  %inits. 
Again,  9  divided  by  \  is  27,  for  there  are  27  one  thirds  in  9  units. 
Divide  8by  the  ansv/er  is  24,  for  there  are  24  one  thirds  in  8.  But 
if  Ave  are  to  divide  8  by  |-  there  Avill  be  but  half  as  many.  For 
there  is  but  half  as  many  two  thirds  as  one  thirds  in  a  number. 
Therefore  if  8  divided  by  ^  is  24,  when  divided  by  |-  it  is  half  as 
much,  or  12.  It  is  seen  by  the  preceding  examples,  that  vv^hen  a 
number  is  to  be  divide  by  a  fraction,  it  is  multiplied  by  its  deno- 
minator, and  divided  hj  its  numerator. 

Thus  if  we  are  to  divide  2  by  -f-  we  multiply  by  the  denominator 
4  to  change  2  into  fourths  and  then  divided  by  the  3  to  find  how 
many  three  fourths  there  are. 

Rule  for  Division  where  the  Dividend  is  a  Fraction. — Divide 
the  numerator  of  the  Fraction  by  the  Divisor,  or,  {if  this  woidd 
leave  a  remainder.)  midtiply  the  denominator  by  the  Divisor. 

When  the  dividend  only  is  a  fraction,  and  we  divide  it  by  a  whole 
number,  we  are  to  find  how  m.any  parts  of  a  time,  a  certain  number 
is  contained  in  certoAn  parts  of  a  unit. 


How  many  2  sixths  in  3  ?  Ans.  9.  Divide  4  by  2  sixths.  If  we  have  $6  ;  how  many  I 
thirds  in  the  whole  ?  Ans.  18.  How  often  is  2  contained  in  1  ninth  ?  Ans.  1  eighteenth 
of  one  time.  How  often  is  3  contained  in  4  sixths  1  Ans.  four  eighteenths  of  one  time. 
Divide  5  tenths  by  3.  Divide  3  sevenths  by  5.  What  operation  have  you  performed "! 
How  is  a  fraction  divided  by  an  integer?   How  is  an  integer  divided  by  a  fraction  ] 

/ 
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If  ^  is  divided  by  i  unit^  we  find  that  it  contains  it,  not  once,  but 
\  of  once.  It  can  contain  two  units  but  half  as  many  times  as  one 
unit.  Therefore  ^  contains  1  one  half  a.  time,  and  it  contains  2  just 
half  as  often,  or  ^  of  a  time.  ^  divided  by  2  then  is  ^.  If  is  to 
be  divided  by  3,  we  reason  in  the  same  way.  ^  contains  1,  ^  a  time. 
It  contains  3  only  a  third  as  often.  -|-  of  ^  is  ^,  and  therefore  ^ 
contains  3,  -J- of  a  time.  But  there  is  another  method.  Let  be 
divided  by  4.  Now  the  quotient  of  8  units  divided  by  4,  is2  units. 
3f  course  the  quotient  of  8  sixteenths  divided  by  4,  is  2  sixteenths. 
In  this  case  we  have  divided  the  numerator  by  the  divisor  4.  This 
can  be  done  in  all  cases  where  the  numerator  can  be  divided  iJ^ith- 
out  remainder. 

But  when  a  remainder  would  be  left,  it  is  best  to  divide,  by  mul- 
tiplying the  denominator.  The  answer  is  of  the  same  value  either 
way,  though  the  name  is  different. 

Rule  for  dividing  one  fraction  by  another. — Invert  the  Divisor 
and  then  multiply  the  numerators  and  denominators  together. 
When  one  fraction  is  to  be  divided  by  another,  the  same  principle 
is  employed,  as  when  whole  numbers  are  divided  by  a  fraction. 

We  invert  a  fraction  when  we  e.xchange  the  places  of  the  nume- 
rator and  the  denominator.  When  the  divisor  is  thus  inverted  we 
can  multiply  the  numerators  together  for  a  new  numerator,  and  the 
denominators  for  a  new  denominator  and  the  process  is  the  same. 
Divide  f  by  f ,  Inverting  the  divisor  %  the  two  fractions  would 
Vtand  together  thus  -f-  f ,  We  now  multiply  the  numerators  and 
denominators  together  and  the  answer  is  -j-f-  and  it  is  the  same  pro- 
cess, as  if  we  had  not  inverted  the  divisor. 

In  like  manner,  if  we  wish  to  find  how  many  times,  or  parts  of  a 
time,  I  is  contained  in  {%;,  we  first  find  fiow  often  one  fourth  is  con- 
tained in  it,  by  reasoning  thus  :  One  unit  would  be  contained  in 
two  twelfths  of  one  time.  One  fourth  would  be  contained  four 
times  as  often,  or      of  one  time. 

But  three  fourths  would  be  contained  only  one  thi7-d  as  often,  and 
we  find  a  third  of -,\  by  multiplying  its  denominator  by  3,  and  thus 
make  the  par^s  represented  by  the  denominator,  three  times  smaller^ 
hence  the  twelftlis  are  changed  to  thirty-sixths  ;  and  a  thirty-sixth 
is  a  third,  of  one  twelfth.    Ans,.  ^ . 
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INTEREST. 

I  Interest  is  an  allowance  made  by  the  borrower  to  the  lender 
or  the  use  of  money  or  other  property.  It  has  reference  to 
bur  particulars  ;  viz.  The  principal,  time,  rate  per  cent  per 
mnum,  and  amount. 

The  principal  is  the  sum  on  which  interest  is  computed. 
The  time,  is  the  period  for  which  it  is  computed.  The  rate  per 
pent  per  annum,  is  the  sum  allowed  for  the  use  of  $100  for  one 
year.   The  amount  is  the  principal  and  ^interest  added  together. 

1,  When  the  principal  and  rate  per  cent,  are  given  to  find 
:he  interest, 

,  Rule  : — Make  the  principal,  the  multiplicand  ;  the  rate  per 
::ent,  the  multiplier ;  and  the  product  will  be  the  interest  sought. 

Remove  the  decimal  point  between  dollars  and  cents,  (if  there 
be  any)  two  figures  towards  the  left  hand,  this  will  give  t\e  in- 
terest at  1  per  cent,  and  will  show  the  pointing  necessary  in  the 
Iproduct. 

j  Obs.  1.  To  compute  interest  two  rules  are  used  ;  multiplica- 
tion and  division.  Decimal  computation  requires  only  multipli- 
cation. 

I  Obs.  2.  To  find  the  interest  at  H,  2i  3f,  &c.  per  cent,  find 
[the  interest  at  1  per  cent ;  then  multiply  the  interest  so  found  by 
ithe  rate  mentioned  in  the  question.  For  the  1,  -f-,  -f-,  &c.  per 
I  cent,  apply  the  rule  for  multiplying  a  whole  number  by  a  frac- 
tion and  add  the  result  to  the  interest  first  found,  &c. 

I  Ex.  1.  What  is  the  interest  of  $250  at  6  per  cent  for  one 
year?  Ans,  $15 

OPERATION. 

Principal  250  dollars.    Interest  at  1  per  cent  $2  :  50. 
j  $2  :  50  Multiplicand, 

6  Multiplier. 

$15  :  00  Ans.  15  dollars. 

Ex.  2.  What  is  the  interest  of  $89  :  12'6  at  6  per  cent? 
I  Interest  at  1  per  cent  $0  :  89' 1,26 

:  89' 1,26 
6 

$5  :  34'7,56  Ans.  5  dots.  34  cts.l  n. 
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Examples  for  Practice. 


Principal. 

Rate. 

Interest. 

Principal. 

Rate. 

Interest. 

$3500 

1 

$35* 

$1500 

$7:50 

5780 

2 

115:60 

7.846 

H 

98:07'5 

6755 

3 

202:65 

6500 

f 

48:75 

437 

4 

17:48 

1627:18 

2f 

40:67'9 

650 

5 

32:50 

2317:46 

3i 

75:31'7 

537:24'6 

6 

32:23'4 

37800 

4i 

1701 

5868:85 

7 

410:81-9 

4723 

5^ 

259:76'5 

111:99 

8 

8:95'9 

7234 

H 

488:29'5 

7236 

9 

651:24 

1000 

7t 

78:33'3 

1237 

10 

123:701 

25156:88 

f 

157:23 

3723 

12 

446:76 

2423:60 

9:08'8 

*  Remove  the  decimal  point  2 
figures  towards  the  left  hand,  for  1 
per  cent. 


t  Remove  the  decimal,  point 
figure  towards  the  left  hand,  for 
per  cent. 


APPLICATION. 

td^  The  following  examples  are  for  1  year  at  6  and  7  per  c 

1.  What  is  the  interest  of  $500?  Ans.  $30—35 

2.  What  is  the  interest  of  $325  ?  Ans.  $19  :  50—22  :  75 

3.  What  is  the  interest  of  $842  ?  Ans.  $50  :  52—58  :  94 

4.  What  is  the  interest  of  $789  ?  A7is.  $47  :  34—55  :  23 

5.  What  is  the  interest  of  $846 1  Ans.  $50  :  76—59  :  22 

6.  What  is  the  int.  of  $476  :  75  ?  Ans.  $28  :  60'5— 33  :  37 

7.  What  is  the  int.  of  $537  :  24  ?  Ans.  $32  :  23'4— 37  :  60 

8.  What  is  the  int.  of  $856  :  S9'51  Ans.  $51 :  41'3— 59  :  98 

9.  B's.  note  of  $853  :  34  was  on  interest  at  7  per  cent  or 
year  ;  what  is  the  interest  thereon  ?  A7is.  59  :  73'3 

10.  D's.  note  of  $254  payable  in  12  months,  at  6  per  ce 
has  expired,  and  is  now  due ;  what  is  the  interest  thereon  ? 

Ans.  $15  :  24 

11.  T's.  note  of  $419  on  interest  for  one  year,  has  becon 
due  ;  what  is  the  interest  thereon?  Ans.  $25  :  14 

12.  G's.  promissory  note  of  $158  has  run  a  year  on  interes 
what  is  the  interest  thereon  ?  Aiis.  $9  :  48 

2.  When  the  principal,  time  and  rate  per  cent  are  given 
find  the  amount, 

Rule  : — Find  the  interest  by  multiplying  the  principal  1 
the  rate  per  cent.  Then  the  principal  added  thereto  will  be  tl 
amount. 

Ex.  What  is  the  amount  of  $476,  at  6  per  cent  per  annuir 

Ans.  504  :  56  F 
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OPERATION. 

76 


28 

frill.  476 


$504 


56  int. 


56  Ami. 


Examples  for  Practice. 

Amount  of  $286  one  year  ;  6  per  cent  ?  Ans.  $250  :  16 

375  one  year  ;  6  per  cent  ?  Ans.    397  :  50 

485  one  year  ;  6  per  cent?  Ans.    514  :  10 

763  one  year  ;  6  per  cent  ?  Ans.    808  :  78 

850  one  year  ;  6  per  cent  ?  Ans.  ^  901 

APPLICATION. 

1.  What  is  the  amount  of  $409,  at  6  per  cent  per  annum  ? 

JL'/is.  $433  :  54 

2.  Vv^hat  will  $173  :  50  amount  to,  at  6  and  7  per  cent  for  one 
year?  A7is.  $183  :  91— 185  :  64'5 

3.  Find  the  amount  of  $327 :  82'5  for  one  ^^ear,  at  6  and  7 
per  cent.  Ans.  $347  :  49'4— 350  :  77'2 

4.  What  is  the  amount  of  $278  :  75  at  6  and  7  per  cent  per 
num  ?  Ans.  $295  :  47'5— 298  :  26'2 
3.  To  compute  interest  for  years. 

Rule  : — -First  find  the  interest  for  one  j'-ear,  then  multiply 
the  interest  so  found  by  the  number  of  years  required. 

Or,  multiply- the  rate  into  the  number  of  years,  by  which 
multiply  the  principal. 
Ex.  What  is  the  interest  of  $320  for  2  years  at  6  per  cent  ? 

Ans.  $38  :  40 

OPERATION. 

$3  ;  20 

6  Or  thus  :  6  rate. 

$19  :  20 /or  1  year.  _2^i/ears  the  time. 

2  12 


Ans.  $38  :  40  for  2  years.  $3  :  20 

"640 
320 

A71S.  $38  :  40 
Examples  for  Practice. 
Interest  of  $562        for  2  years  ?        Ans.  $67  :  44 
247  :  19  for  3  years?         Ans.    44  :  49'4 
78 1         for  4  years  ?         Ans.  1 87  :  44 
615  :  75  for  5  years?        Ans.  \U  :7%'B 
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APPLICATION. 

1.  What  is  the  interest  of  $560  for  2  years  at  6  and  7  per 
cent  ?  Ans.  $67  :  20—78  :  40 

2.  What  is  the  interest  of  $846  for  3  years,  at  6  and  7  per 
Gent  ?  Ans.  $152  :  28—177  :  66 

3.  What  is  the  interest  of  $936  for  4  years,  at  6  and  7  per 
cent  ?  Ans.  $224  :  64—262  :  08 

4.  What  is  the  interest  of  $1500  for  5  years,  at  6  and  7  per 
cent  ?  Ans.  $450—525 

4.  To  compute  interest  for  months. 

Rule  : — Multiply  the  principal  by  the  number  of  months, 
divide  the  product  by  12  ;  then  multiply  the  quotient  by  the  rate 
per  cent,  the,  product  will  be  the  interest. 

Obs.  When  the  months  are  an  even  number,  (rate  6  per  cent,)  multi- 
ply the  principal  by  half  the  number  of  months,  and  the  product  will  be 
the  interest  required.  Or,  multiply  by  the  whole  number  of  months 
and  divide  by  2. 

Ex.  What  is  the  interest  of  $1600  for  4  months  at  6  an 


per  cent  ? 


Ans. 

OPERATION. 


$31  :  99'8— 37  :  33' 


$1600 

 4 

12)6400 


$5 


33'3  i7it.  1  per  ct 
7 


$37  :  33'1  int.  7  per  ct 


5  :  33' 


$31  :  99'8  int.  6  per  cent. 

Examples  for  Practice. 


Ans.  at  6  pr 

.  ct. 

at  7 

pr.  ct. 

100  for  1  mo. 

$0  : 

50 

$0  : 

58'3 

105  for  2  mo. 

1  : 

05 

1  : 

22'5 

108  for  3  mo. 

1  : 

62 

1  : 

89 

110  for  4  mo. 

2  : 

20 

2  : 

56'6 

120  for  5  mo. 

3  : 

3  : 

50 

125  for  6  mo. 

3  : 

75 

4  : 

37'5 

130  for  7  mo. 

4  : 

55 

5  : 

30'8 

135  for  8  mo. 

5  : 

40 

6  : 

30 

140  for  9  mo. 

6  : 

30 

7  : 

35 

145  for  10  mo. 

7  : 

25 

8  : 

45'8 

150  for  11  mo. 

8  : 

25 

9  : 

62'5 

APPLICATION. 

1.  What  is  the  interest  of  $765 :  23  for  7  months  ? 

Ans.  $26 :  78'3 
%.  What  is  the  interest  of  $284 ;  85  for  3  months  ? 

Ans.  $4:  27' 
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3.  What  is  the  interest  of  $123  for  2  months?  Ans.  $1 :  23 
5.  To  find  the  interest  for  years  and  months. 
Rule  : — Reduce  the  years  to  months  by  multiplying  them  by 
i :  add  in  the  given  months :  by  which  multiply  the  principal, 
en  divide  the  product  by  2,  the  quotient  will  be  the  answer. 
Ex.  What  is  the  interest  of  $123  :  65  for  1  year  and  1  month, 
6  per  cent  ?  Ans.  $8  :  037 

OPERATION. 

12  mo.  1  year.  $123  :  65 

1  mo.  Ojdded.  13 
Reduced  to  mo.  37095 
12365 


2)160745 


$8  :  03'7,25  int.  1  year  1  mo. 
Examples  for  Practice. 

Ans.  at  6  per  ct. 
iterest  of  $638  :  20  for  1  year,  3  mo.  ?     $47  :  86'5 
284  :  60  for  2  years,  4  mo.?       39  ;  84'4 
83       for  4  years,  9  mo.?       23  :  65'5 
64  :  80  for  2  years,  6  mo.?         9  :  72 
274 :  60  for  4  years,  3  mo.?       70  :  02'3 

APPLICATION. 

1.  What  is  the  interest  of  $225  :  50  for  one  year,  6  months  ? 

Ans.  $20  :  29'5 

2.  What  is  the  interest  of  $326  for  2  years,  1  month  ? 

Ans.  $40  :  75 

3.  What  is  the  interest  of  $476  for  1  year,  2  months  ? 

Ans.  $33  :  32 

6.  When  interest  is  for  days  only. 

Rule  : — Divide  the  principal  by  6,  the  quotient  will  give  the 
erest  for  one  day  at  6  per  cent ;  this  multiplied  by  the  num- 
[r  of  days  specified  in  the  question,  will  give  the  interest 
ught.  Or  take  ^  of  the  days,  by  Rule,  page,  140. 
Obs.  To  find  the  interest  for  any  other  than  6  per  cent  divide  the  in- 
est  of  6  per  cent  by  6,  which  will  give  1  per  cent ;  this  multiplied  by 
or)  the  rate  mentioned  will  give  the  interest  required. 

Ex.  What  is  the  interest  of  $60  for  15  days  at  6  and  7  per 
nt?  Ans.  15  cts. — 17  cts.  5  m. 

OPERATIONS. 

6)60  6)15  &  per.  ct.  int. 

10  1  dai/s  int.  6  per  ct.  2'5  1  per  ct.  int. 

15  cts.  int.  for  15  days.  6per  ct.    :17'5  7  per  ct.  int. 
12 
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Examples  for  Practice. 

At  6  per  ct. 
$  cis.  m. 

Ans. 


At 


4  Ans. 


12 
7 

15 
26 
45 
33 
47 
18 
43 
76 


7  per  ct. 
cis.  m,. 
4,66 

14 

8  7 
17  5 
30  3 
52  5 
38  8 
55  9 
21  8 
50  8 
89  7 


Interest  of  $24  for  1  day  ? 

360  for  2  days? 
150  for  3  days? 
225  for  4  days  ? 
312  for  5  days? 
450  for  6  days  ? 
250  for  8  days  ? 
320  for  9  days  ? 
112:25  for  10  days? 
237:75  for  11  days? 
384:85  for  12  days? 

APPLICATION. 

What  is  the  interest  of  $600  for  55  days,  at  6  per  ct.?  Ans 
$5  ;  50.  Of  $24  for  10  days  ?  Ans.  04  cts.  Of  $360  : 60  for 
19  days?  Ans.  $1  :  14'1.  Of  $180  for  29  days?  Ans.  87  cts. 
Of  $1321  for  21  days?  Ans.  $4:62'2.  .  Of  $4111  for  60  days ^ 
Ans.$41  :  10'6.  Of  $413  :  83  for  35  days?  Ans.  $2 :  41'"  " 
$374  :  13  for  20  days?  Ans.  $1  :  24'7.  Of  $2  for  6  days?  Ans. 
:01'9.  Of  $95  :  36  for  17  days  ?  Ans.  27  cts.  Of  $8673  for  1( 
days?  Ans.  $14:45'5.  Of  $15000  for  1  day?  Ans.  $2:50 
Of  $180  :  75  for  5  days?  Ans.  15  cts. 

7.    To  compute  interest  for  years,  months,  and  days. 

Rule  : — Find  the  whole  number  of  months  in  the  givei 
years  and  months,  by  which  multiply  the  principal.  Divide  th 
product  by  2,  the  quotient  will  be  the  interest  for  the  years  an( 
months.  For  days,  and  7  per  cent,  divide  and  multiply  as  in  th 
6th  CASE.  See  Rule,  page,  140. 

Ex.  What  is  the  mteresi  of  $95  :  36  for  one  year,  5  months 
17  days,  at  7  per  cent  ?  Ans.  $9  :  77' 1 

OPERATION. 

one  year  is  12  mo.  and  5  mo.  more  are  1 
months. 


$95 


36 
17 


667 
953 


52 
6 


2)1621  12 


$8:  10'5,6 

■  27'0,181 
$8:37'5,781 


6)95 : 36 

:  15'8,93  one  day's  int. 
 17 

111251 

15893 


6)8 
1 


Ans. 


:  27 '0,181  \7  day's  int. 

6  per  ct.  int. 
1  per  ct.  int. 
77'1,741  7  per  ct.  int. 


37'5,781 
39 '5,963 
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Examples  for  Practice. 


uiterest  of 

vrs. 

mo. 

days. 

6  per  cent. 

7  per  cent. 

$240:30 

3 

4  . 

$48:06 

$56:07 

75 

2 

6 

11:25 

13:12'5 

1600 

1 

3 

120 

140 

17:68 

0 

11 

28 

1:05'4 

1:22'9 

200 

0 

8 

4 

8:13'2 

9:48'5 

10:91 

1 

9 

10 

1:16'3 

1:35'7 

112:12'5 

1 

2 

3 

7:90'4 

9:21'9 

600:50 

2 

8 

1 

96:18 

112:21 

180:60 

2 

4 

20 

25:88'6 

30:19'8 

APPLICATION. 

1.  Interest  of  $647  :  65 '4,  years  4,  months  10,  days  20,  5  per 
^nt?  ^71.9.  $158:  31'5 

2.  Interest  of  $276 : 45'5,  years  4,  months  8,  days  5,  6  per 
?nt?  Ans.  $77  :m'7 

3.  Interest  of  $84  : 09'4,  years  2,  months  9,  days  20,  6  per 
jnt?  Ans,$li:\5'5 

Another  Method. 

Rule  : — Fmd  the  interest  for  one  year  at  the  rate  mentioned ; 
en  multiply  it  by  the  number  of  years  demanded.  For  months 
ke  the  aliquot  parts  of  a  year  ;  For  days  take  the  aliquot  parts 
'  a  month,  allowing  30  days  to  the  month  agreeable  to  the 
Uowing 

TABLE. 


month  is 


of  a  year, 
of  a  year, 
of  a  year, 
of  a  year, 
of  a  year, 
of  a  year, 
of  a  year, 
of  a  year, 
of  a  year, 
of  a  year. 


1  day  is 

2  days 


5  days  } 

6  days  j- 
10  days  i 

15  days  ^ 

Note.   4,  7,  8,  9,  11     ,  . 

16  to  29  days,  cannot  be  divided  in  30 
without  a  remainder : — Therefore  find 
the  interest  for  one  day  and  multiply 


of  a  month, 
of  a  month, 
of  a  month, 
of  a  month, 
of  a  month, 
of  a  month, 
of  a  month. 
12,  13,  14— and 


a  year.  I  the  quotient  by  the  number  of  days. 
What  is  the  interest  of  $365  :  14'6  for  3  years,  7  months 


Ex. 

d  6  days,  at  6  per  cent  ? 


A71S.  $78:87'1 
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8.  To  compute  interest  for  Days. 

Rule  : — Multiply  the  principal  by  i  of  the  days ;  divide 
the  product  by  2,  the  quotient  will  be  the  interest  at  6  per  cent. 

Examples  for  Practice,  page  138. 

For  Months  and  Days. 

Rule  : — Multiply  the  principal  by  the  number  of  month: 
and  \  of  the  days  placed  at  the  right  hand  of  the  months 
divide  the  product  by  2,  the  quotient  will  be  the  interest  at 
per  cent. 


Examples  for  Practice. 

What  is  the  interest  of  $100,  2  months,  6  days?  Ans 
$1  :  10.  Of  $600,  4  months,  18  days?  Ans.  $13  :  80. 
$800,  6  months,  21  days?  Ans.  $26  :  80.  Of  $500,  1  montl 
12  days?  Ans.  $3  :  50.  Of  $450,  10  months,  18  days?  Ans 
$23  :  80. 


For  Years,  Months  and  Days. 

Rule  : — Multiply  the  principal  by  the  number  of  montl 
and  f  of  the  days  ;  then  divide  the  product  by  2. 

Examples  for  Practice,  page  139. 


i  of  1  day  is  ,03 
2  days  ,07 

4  days  ,13 

5  days  ,17 


TABLE. 

of  7  days  is  ,23 
8  days  ,27 

10  days  ,33 

11  days  ,37 


of  13  days 
14  days 

16  days 

17  days 


^.  For  various  rates  per  cent. 

For  One  Year. 
Rule  : — Multiply  the  principal  by  the  rate  per  cent. 
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'  For  Months, 

Rule  : — Multiply  the  principal  by  tJie  number  of  months 
tide  the  product  by  12,  which  will  give  1  per  cent  interest — 
^  multiplied  by  the  rate  per  cent,  will  give  the  interest 
ight. 

For  Days. 

Rule  : — Divide  the  principal  by  6 ;  multiply  the  quotient  by 
,  number  of  days  ;  then  divide  the  answer  by  6  and  multiply 
jthe  rate  mentioned. 

i  For  Years  and  Months. 

Rule  : — Reduce  the  years  to  months  ;  add  in  the  odd 
nth,  multiply  the  principal  by  the  No.  of  months  ;  divide  the 
duct  by  12:  then  multiply  the  quotient  by  the  rate  men- 

(id. 
For  Years,  Months,  and  Days. 
ULE  : — Multiply  the  principal  by  the  number  of  months, 
le  the  product  by  2 — then  divide  the  principal  by  6,  multi- 
;he  quotient  by  the  number  of  days  ;  add  the  same  to  the 
est  of  the  years  and  months  : — then  divide  by  6,  and  multi- 
by  the  rate  mentioned. 

it  Examples  for  Practice. 

:.  What  is  the  interest  of  $784  for  one  year  at  4  per  cent? 
I  L  $31  :  36.  Of  $235  at  7  per  cent.  Ans.  $16  :  45.  Of 
'  |5  at  8  per  cent.    A7is.  %^Q. 

.  What  is  the  interest  of  $150  for  2  years,  at  4  per  cent? 

f.  $12.    Of  $180  for  3  years,  at  7  per  cent?  Ans.  $37  :  80. 

^250  for  4  years,  at  5  per  cent  ?    Ans.  $50. 
j  ,  What  is  the  interest  of  $225  for  3  months,  at  4  per  cent  ? 
,^  .  $2  :  25.     Of  $175  for  7  months,  at  5  per  cent?  Ans. 
<   10'4.      Of  $350  for  9  months,  at  4  per  cent?  Ans. 
I  :50. 

I  .  What  is  the  interest  of  $950  for  5  days,  at  7  per  cent? 
.  :  92'3.  Of  $85  for  20  days,  at  5  per  cent?  Ans.  :  23'6. 
11700  for  28  days,  at  8  per  cent?  Aiis.  $10:  57'7.  Of 
b  for  27  days,  at  10  per  cent?     Ans.  $2  :  70.      Of  $450 

I  fiDr  13  days,  at  4  per  cent?    A'^is.  :  65' 1. 

What  is  the  interest  of  $750  for  1  year  3  months,  at  5  per 
I?  Ans.  $46  :  87'5.  Of  $875  for  1  year  6  months,  at  a 
bent  ?  A71S.  $39  :  37'5.  Of  $225  for  5  years  6  months,  at 
t  cent  ?     Ans.  $86  :  62'5.     Of  $243  :  23  for  1  year  2 

1  ^fhs,  at  2  per  cent?    Ans.  $5  :  67'5. 

I  What  is  the  interest  of  $34  :  25  for  3  years,  8  months  and 
kys,  at  5  per  cent  ?  Ans.  $6  :  35'1.  Of  $372  for  4  years,, 
i^nths  and  17  days,  at  8  per  cent?    Ans.  $127  :  88'4. 
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1 0.  To  find  tlie  intermediate  time  from  one  date  to  anothei 

Rule  : — First  set  down  the  years,  then  the  months,  then  th 
days  last  mentioned  ;  then  place  the  first  mentioned  time  unde 
the  same.  Over  the  days  place  30.  Over  each  month  plac 
its  own  order  ;  and  if  necessary,  subtract  from  the  whole  nun 
ber  of  days,  or  months  contained  in  the  given  days  or  month 
the  remainder  wall  give  the  tim.e  sought. 

Ex.  1.  What  is  the  intermediate  time  from  May  15,  182 
to  Sept.  20th,  1822'?  Ajis.  1  ijr.  4  mo.  5  da. 

Ex.  2.  Find  the  time  from  Oct.  17th,  1820,  to  July  14t 
1821?  Ans.  8  mo.  27  da. 

OPERATIONS. 

{12)(30)  {12)(30) 
yrs.  mo.  da.  yrs.  mo.  da. 

1st  Ex.  1822  9   20  2d  Ex.  1821    7  14 
1821  5    15  1820  10  17 

1  4     5  Ans.  8   27  A^, 

Examples  for  Practice. 

1.  What  is  the  intermediate  time  from  Sept.  21st,  1817, 
August  16th,  1819?  A.71S.  1  yr.  10  mo.  25 

2.  What  is  the  time  from  Sept.  29th,  1816,  to  April  2d,  181 

Ans.  2  yrs.  6  mo.  3  da. 

3.  Find  the  time  from  May  20th,  1819,  to  April  4th,  1821 

Ans.  1  yr.  10  mo.  14  da. 

4.  What  is  the  intermediate  time  from  Nov.  2d,  1818  to  N 
1st,  1821  ?  Ans  2  yrs.  11  mo.  29  da 

5.  A  note  bearing  date  Dec.  28th,  1826,  was  paid  Jan. 
1827  ;  how  long  was  it  at  interest  ?  Ans.  4  da 

6.  A  note  given  the  25th  of  Dec.  1828,  was  paid  May  2( 
1829,  how  longw^as  it  at  interest?  Ans.  4  mo.  25  da 

APPLICATION. 

1.  What  is  the  interest  of  $75  :  33  from  Oct.  17th,  1830 
July  14th,  1831,  at  6  per  cent?  Ans.  $3  :  35' 

2.  What  is  the  interest  of  $796  :  67  from  Nov.  2d,  1828 
Nov.  1st,  1831,  at  7  per  cent?  Ans.  $167  :  14'i 

3.  What  is  the  interest  of  .$59  :  50  from  August  12th,  \i 
to  March  10th,  1830,  at  7  per  cent?  Ans.  $14  :  90' 

4.  What  is  the  interest  of  $492  :  48  from  June  1st,  to 
20th,  at  6  per  cent?  $16:33' 

5.  What  is  the  interest  of  $170  from  July  15th,  1827 
Oct.  9th,  1830,  at  6  per  cent  ?  Ans.  $32  :  98 

6.  What  is  the  interest  of  nine  hundred  twelve  dollars,  f 
Nov.  24th,  1830,  to  Oct.  15th,  1831,  at  6  per  cent? 

Ans.  $48 :  791 
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7.  What  is  the  amount  of  $49  :  25  from  March  16th,  1821, 
Oct.  25th,  1827,  at  7  per  cent  ?  Am.  $72  :  03'2 

What  is  the  interest  of  $1000  from  Feb.  1st,  1825,  to 
ril  1st,  1826,  at  6  per  cent?  Ans.  $70 

11.  To  find  the  principal,  when  the  time,  rate,  and 
ount  are  given. 

Rule  : — Find  the  amount  of  $1  for  the  given  time  ;  then 
de  the  sum  given  by  this  amount. 

Sx.  If  in  1  yr.  4  mo.  the  interest  and  principal  of  a  sum  at  6 
cent,  amount  to  $61 :  02  what  is  the  principal? 

A71S.  56:  50 

OPERATION.  EXPLANATION. 

Vmt.  of  $1,  1  yr.  4mo.  is  $1  :  08    We  first  find  what  will  be 
108)6102(5650  the  amount  of  a  dollar  with 

interest,  for  the  given  time,  which  is  |:^1 :  08.    Now  as  every 
lar  in  the  original  sura  gained  8  cents  interest,  there  were  as 
dollars  as^there  are  ^1 :  08  in  $61 :  02. 

APPLICATION. 

A  sum  of  money  has  been  on  interest  2  years,  at  6  per 
t,  and  it  amounts  to  $112  ■,  what  is  the  sum? 

Ans.  $100 

5.  What  principal,  at  8  per  cent,  will  amount  to  $85  :  12  in 
;ear,  6  months  ?  $76 
!.  A  note  in  2  years  amounted  to  $275,  at  5  pMcent ;  what 
the  principal  of  the  note?  Ans.  $250 

2.  To  find  the  principal,  when  the  time,  rate,  and  in- 
st  are  given. 

luLE  : — Find  the  interest  of  $1  for  the  given  rate  and  time  ; 
divide  the  interest  given  by  this  interest,  and  the  quotient 
be  the  principal, 
ix.  What  sum  put  to  interest  1  year  4  months,  at  6  per  cent, 
gain  $10:  50?  ^tis.  $131  :  25 

OPERATION.  explanation. 

nterest  of  $1,  1  yr.  4  mo.  is  :  08     One  dollar  put  to  interest 
8)1050(13125.  1  yr.  4  mo.  would  gain  8  cts. ; 

efore  it  requires  as  many  1  dollars  as  there  are  8  cts.  in  $10  :  50. 

application. 

A  man  paid  $4  :  52  interest  at  the  rate  of  6  per  cent,  at 
end  of  1  year  4  months  ;  what  was  the  principal  ? 

Ans.  $56 :  50 

,.  What  principal  will  gain  $60  in  2  years  ?     Ans.  $500 
.  What  principal  will  amount  to  $642,  at  6  per  cent,  in  1 
r,  2  months  ?  Am.  $600 


; 
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13,  To  find  the  Rate,  when  the  principal,  interest,  and 

tient  will  be  the  rate  per  cent  g  ^,,ths  ;  what  i 

Ex.  If  $3  :  78  is  paid  for  $36,  1  year,  o^^^^  ^  ^^^^^ 
the  rate  per  cent  1 

EXPLANATION. 

OPERATION.  .  rA 

The  interest  on  $36  1  yr.  6  mo.  is  :  54 .   if  pe  were  at  . 

.sg^g/^  terest  1  yr.  6  mo  at 

percent,  it  would  pre 
duce  54  cts.  As  many  times,  therefore  as  54  cts.  is  contained  > 
f^  :  78  so  rnuch  more  than  1  per  cent  is  the  rate. 

APPLICATION. 

1.  If  $6795  gain  $407:  70  interest  in  a  year;  what  j  ^1 

n^.^Ii:n:$75  for  8  months,  and  -eived^f  ^3  ^^-^ir 
the  rate  P^r  cent^  ^^^^    -^^^  on  the  11 

Si  11  :  63 ;  what  was  the  rate  1 

14.  To  M  the  TIME  when  principal,  rate  and  interest 


^'^T'  .  .  «^nd  the  imerest  on  the  principal,  at  the  rate  me 
tione^f^rTTear  ;  t^d^^  the  given  interest  by  this,  that  is  fouj 

"-r^l  to  gain^ :  78  cm  ^6  a„ 

percent?  explanation. 

OPERATION.         _   *o.K9      We  first  find  w 
Int.  on  $36,  at  7  per  ct.  1  yr.  is      •       ^^^^^       the  inte 
252)378(1.  6  mo.  i^^Q  for  one  yeat 

252  7  per  cent.  This  wc 

126  which  is  i  of  252    be  ^2 :  52     As  m 
t:xne«  as  this  sum  is  contained  in  the  interest  mentioned  m  the  s 
-or.  ^^me  than  one  year  IS  required. 

APPLICATION. 

I.  what  tin>e  will  $85  a=nount  to  $108  :  80,  at  7  p« 
'TulL  tin>e  will  $75  amount  to  $102  at^6  per  cent 

Paid  $20  for  the  use  of  $600  at  8  per  eent ;  what  was 
'T.  Vaid  $28  :  24.2  for  the  use  of  $217  :^2^5  at  4^P«  ^ 
what  was  the  time  ?^  ' 


INTEREST. 
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INTEREST  BY  DECIMALS. 
1 ,  When  the  rate  per  cent  is  less  than  unity  or  more  than  1 
ler  cent,  and  a  fractional  part  of  one  or  more  per  cent, 

Rule  : — Reduce  the  rate  per  cent  or  time  to  a  decimal ;  mul- 
^ly  the  rate  by  the  principal ;  the  years  by  the  interest  of  one 
ear ;  the  product  will  give  the  interest  for  years. 
Note.    The  method  of  finding  a  decimal  is  shown  at  page 
0.  Case  6. 

TABLE  OF  RATIOS. 


Ratio. 

o  p 

<^ 

Ratio. 

Years. 

Ratio. 

,0025 

H 

,0325 

h 

.5 

,005 

4^ 

,045 

f 

,75 

i 

,0075 

5i 

,055 

i 

,25 

f 

,00625 

6i 

,065 

31 

,35 

If 

,0175 

61 

,0625 

5i- 

,55 

,025 

,0575 

6i 

,625 

,0275 

,125 

6i 

,65 

I5i 

,155 

7f 

,775 

Ex.   1.  What  is  the  interest  of  $4000,  at  f  per  cent? 

Ans.  $30 

Ex.  2.  What  is  the  interest  of  $1627  :  18,  at  2i  per  cent  ? 
I  Ans.  $40  :  67'9 

Ex.  3.  What,  is  the  interest  of  $100,  f  of  a  year  at  6f  per 
hitl  Ans.  $4.:  87'5 

OPERATIONS. 

1st  Example.  2d  Example. 

4000  1627  :  18 

■om  table  ,0075  rate  pr.  ct.  From  table        ,025  rate  pr.  ct. 


20000 
28000 


$30:0000  Ans. 
3d  Example. 


813590 
325436 

$40  :  67'950  Ans. 

100 

,065  rate  per  cent. 

"500 
600 


6500  int.  one  year, 
,75  ratio. 


32500 
45500 


$4:87'500  Am. 
13 
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APPLICATION. 

What  is  the  interest  of  $3000  at  i  per  cent?  Ans.  $15.  Of 
$5643  at  f  per  ct.  ?  Ans.  $42  :  32'2.  Of  $1600  at  1  per  cent  ? 
Ans.  $10.  Of  $1286  at  2^-  per  cent?  Ans.  $32  :  15.  Of  $9458 
at  2f  per  cent  ?  Ans.  $260  :  09'5.  Of  $23 17  :  46  at  3i  per  cent  ? 
Ans.  $75  :  31'7.  Of  $32  :  15  at  4^  per  cent.  Ans.  $1 :  44'6. 
Of  $3000  at  5i  per  cent?  Ans.  $165.  Of  $2491  :  78  at  5f  per 
cent?  Ans.  $143  :  27'7.  Of  $1200  :  30  at  12^  per  cent?  Ans. 
$150  :  037. 

What  is  the  interest  of  $155  :  49  for  |  of  a  year  at  6i  per 
-cent  ?  Ans.  $2  :  42'9.  Of  $970  :  99  for  i  of  a  year  at  5i  per 
cent  ?  Ans.  $26  :  70'2.  Of  $4000  for  5  years  at  dk  per  cent? 
Ans.  $700.  Of  $2000  for  5i  years  at  7  per  cent?  Ans.  $770. 
Of  $7200  for  6f  years  at  5  per  cent  ?  Ans.  2340.  Of  $7981  : 
25  for  3i  years  at  7i  per  cent?  Ans.  $2164  :  91 '4.  Of  $156: 
90'5  for  4  years  at  6i  per  cent  ?  Ans.  $40  :  79'5. 

2q    When  interest  is  to  be  computed  for  months. 

Rule  : — Take  i  of  the  days  for  the  decimal  ratio  by  which 
multiply  the  principal,  the  product  will  be  the  interest  required. 
Point  off  as  many  places  for  dollars,  cents,  and  mills,  &c.  as 
there  are  in  both  factors. 

Ex.  What  is  the  interesc  of  $126  ;  46  for  9  months,  at  6  per 
cent  ?  Ans.  $5  :  69 

30  daysin  a  mo 
9  mo. 
6)270  • 
,^45  Ratio. 

Examples  for  Practice, 

Interest  of  $68        for   9  months  ?  Ans.  $3  :  06 
i5:12'5for  11  months?  0:83'1 
28:14   for   5  months?  0  :  70'3 

3.    To  find  the  interest  for  years  and  months. 

Rule  : — Reduce  the  years  to  months  by  multiplying  them  b 
12  ;  add  in  the  given  months  ;  then  find  the  corresponding  ratii 
by  which  multiply  the  principal.  Point  off  as  many  places  f( 
cents,  &c.,  as  there  are  places  in  both  factors. 

Examples  for  Practice. 

What  is  the  interest  of  $796  for  3  years  and  1 1  months?  Ar 
$187  : 06.  Of  $268  :  44  for  3  years  and  5  months  ?  Ans.  $5 
03.    Of  $333  :  33  for  1  year  and  9  months  ?  Ans.  $34  : 99'9 


OPERATl 


$126:46 

,0  45  Ratio. 

632  30 
5058  4 
$5:69'0  IQAns. 


INTEREST. 
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Notes  and  Observations. 

In  the  New  England  Stales,  the  law  allows  the  lender  to  take  6  per 
;nt  from  the  borrower.    In  New-York,  the  per  cent  established  by  law 

7  cents  for  the  use  of  one  dollar  for  the  term  of  one  year.*  Five  per 
;nt  is  what  is  allowed  in  England. 

•  Legal  or  lawful  interest  is  that  which  is  allowed  by  the  laws  of  the 
tate,  and  is  different  under  different  governments,  and  in  different 
states.  The  lender  is  not  permitted  to  receive  a  greater  per  cent  than 
'  allowed  by  the  laws  of  his  State. 

j  When  no'mention  is  made  of  a  particular  rate,  but  the  note  or  agree- 
lent  says  simply  with  interest^  the  legal  interest  is  always  understood, 
fid  may  be  collected  by  law. 


aUESTIONS  ON  INTEREST. 
"What  is  Interest  1    What  is  meant  by  the  Principal  %    By  rate  per 
nt '?  per  day  1  per  month  '?  per  annum '?    What  is  the  amount  1 

V.  p.  133  and  Die.  A.  Terms. 
How  is  Interest  computed  1    Of  how  many  kinds  is  iti    What  is 
mple  Interest  1    What  Compound  1    How  do  they  differ  '?    What  is 
le  rate  per  cent  in  New-England  1    What  in  New-York  7    What  is 
gal  interest '?    What  usury  ?  V.  p.  147  and  Die.  A.  Terms. 

1.  How  is  the  interest  on  any  sum.  found  from  1  to  12  per  centl  Give 
1  e.N:ample.  Which  is  the  principal,  which  the  interest,  and  which  the 
ite,  in  the  example  you  gave'?  When  the  principal  is  dollars,  multi- 
lied  by  the  rate,  what  will  the  answer  be  in  1  When  dollars  and  cents  1 
Vhm  dollars,  cents  and  mills  1  Divide  dollars  by  the  decimal  ,6  what 
ill  the  quotient  be  T  If  dollars  and  cents  what If  dollars,  cents  and 
tills  what  1  How  can  the  interest  be  found  at  1  per  cent  1  Give  an 
sample.  V.  p.  133,  134. 

2.  How  is  the  amount  found,  when  the  principal,  time  and  rate  are 
ven Give  an  example.  Which  is  the  interest,  and  which  the 
nount  in  the  example  you  gave  1  How  is  the  interest  found  when  the 
mount  is  given  ] ,  Ans.  Subtract  the  principal  from  the  amount. 

V.  p.  134. 

3.  What  two  methods  are  there  to  find  the  interest  for  2,  3, 4  or  more 
3ars  1  Why  multiply  the  interest  of  one  year  by  the  number  of  years  1 
V.hj  multiply  the  rate  into  the  number  of  years What  will  the  pro- 
act  be  1  V.  p.  135. 

'  4.  How  is  the  interest  found  for  months,  at  6  or  7  per  cent  1  Why 
ultiply  by  the  number  of  months  1  Ans.  To  find  the  interest  at  12  per 
int  1  Why  divide  by  12 1  Ans.  To  find  1  per  cent  interest  why  mul- 
ply  by  6 '?  Ans.  To  "find  6  per  cent  interest  1  Why  by  7  ?  By  8  '?  By 
1  &c.  Ans.  To  find  the  interest  at  the  required  rate.  Give  an  exam- 
e.  V.p.l36. 

5.  How  is  the  interest  found  for  years  and  months  1  Why  multiply 
le  years  by  121  Why  add  in  the  given  months  1  Why  divide  their 
im  by  2 Why  divide  that  sum  by  6  '?  Why  multiply  the  quotient 
■fll  By  8  1  Or  why  is  the  amount  of  the  months  divided  by  12  and 
ultiplied  by  6     By  7 1    By  8 '?  &c.  V.  p.  137. 

6.  How  is  the  interest  found  for  days  1  Why  divide  the  principal  by 
'?  Why  multiply  the  quotient  1  How  is  the  interest  found  at  any 
her  rate  than  at  6  per  cent  1    Give  an  example.  V.  p.  137. 

7;  How  is  the  interest  found  for  years,  months  and' days'?  What  is 
le  principal  multiplied  by  1  Why  divide  the  product  by  2  ?  How  is 
le  interest  for  the  days  found,  at  6  per  cent  1  At  11  At  8 '?  At  9  T 
7'hat  other  method  is  there  1  V.  p.  l3S. 

*  Till  1833,  then  established  at  6  per  cent. 
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8.  How  is  the  interest  found  for  months  and  days'?  How  many  days 
in  a  year  1  What  are  the  years  multiplied  by  1  For  what '?  How 
many  days  in  a  month  1  What  are  the  months  multiplied  by  1  For 
What  1  V.p.  140. 

9.  How  is  the  interest  found,  at  any  rate  per  cent,  for  1  year  1  For 
months  1  For  days  1  For  years  and  months  1  For  years,  months  and 
days  1   Give  an  example  of  each  case.  V.  p,  140. 

10.  How  is  the  intermediate  time  from  one  date  to  another  found? 
Why  place  30  over  the  days  1  Ans.  Because  30  days  make  a  month. 
Why  13  over  the  months  1  Ans.  Because  13  months  make  one  year. 
Are  these  numbers  always  placed  over  the  months  and  days  1  Ans. 
When  we  can  subtract  without  carrying  they  are  not,         V.  p.  142. 

11.  If  the  time,  rate  and  amount  of  a  sum  were  giV^en,  how  is  the 
principal  found  '?    Give  an  example.  V.  p.  143. 

12.  If  the  time,  rate  and  interest  were  given,  how  is  the  principal 
found  "?   Give  an  example.  V.  p.  143. 

13.  How  is  the  rate  found,  when  the  principal,  interest  and  time  are 
given  %   Give  an  example.  V.  p.  144. 

14.  When  the  principal,  rate  and  interest  are  given,  how  is  the  time 
found  %   Give  an  example.  •  V.  p.  144. 

Decimals.  1.  How  is  the  interest  found  for  J,  \  or  1^,  2J,  and  3|  per 
cent  %  V.  p.  145. 

2.  How  is  the  interest  found  for  months  bv  decimals  1      V.  p.  146. 

3.  How  is  the  interest  found  for  years  and  months  1        V.  p.  146. 


INSURANCE. 

Insurance  is  security  given  in  consideration  of  a  premium 
paid  dovm,  to  restore  to  a  certain  value,  for  which  the  premium 
is  advanced,  the  loss  or  damage  on  ships,  houses,  goods,  &c.  by- 
storms,  fire,  &c. 

The  method  of  working  questions  in  this  rule  is  the  same 
as  in  simple  interest. 

APPLICATION. 

1.  What  is  the  insurance  of  property  valued  at  $2500,  at  6 
percent?  Ans.%\5Q 
2y  What  insurance  must  be  paid  on  $37500,  at  5  per  cent  ? 

3.  What  is  the  insurance  of  a  house  worth  $1065,  at  3  pe 
cent^  ^7is.$31:95 

TABLE. 

i=,025  4i=,045 
U=,0125  5^=,055 
lf=:,0175  7-J=,0775 
3^=,035  8i=,085 

4.  What  must  he  paid  for  the  insurance  of  a  house  wort 
$2540,  at  If  per  cent  1  Ans.  $44  : 45 

5.  What  is  the  insurance  of  property  worth  $3000  at  5^  pe 
cent?  Ant.  $165 

6.  What  is  the  insurance  on  $5630,  at  7^  per  cent  1 

^ws.  $436:32'5 


COMMISSION. 
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7.  What  is  the  insurance  of  a  vessel  and  cargo  valued  at 
190146 :  46,  at  Si  per  cent  ?  Ans.  $7662 : 44'9 


COMMISSION. 
Commission  is  an  allowance  from  a  merchant  to  his  factor  or 
Correspondent  abroad,     for   buying  and  selling      goods,  and 
5  at  a  certain  rate  per  cent  iaccording  to  the  custom  of  the 
ountry  where  the  factor  resides. 

The  work  is  performed  the  same  as  in  simple  interest, 

APPLICATION. 

1.  What  sum  must  be  demanded  on  $3444  :  29  at  7  per  cent? 

$241:10 

2.  What  must  be  allowed  on  $750,  at  5  per  cent  commission? 

Ans.  $37 : 50 

3.  B.  sold  goods  for  A.  to  the  amount  of  $3450,  and  charged 
i  per  cent  commission,  what  did  A.  pay  ?     Ans.  $155  : 25 

4.  A.  sold  goods  to  the  amount  of  $2186:  15,  and  charged 
he  owner  3i  per  cent  commission,  and  H  per  cent  storage; 
jvhat  was  the  amount  of  his  bill  ?  Ans.  $103  :  84 


ANNUITIES. 
An  annuity  is  a  sum  payable  periodically,  for  a  certain  length 
f  time,  or  for  ever. 

An  annuity,  in  the  proper  sense  of  the  word,  is  a  sura  paid 
iunually,  yet  payments  made  at  different  periods,  are  called  an- 
luities.    Pensions,  rents,  salaries,  &c.  belong  to  annuities. 

When  annuities  are  not  paid  at  the  time  they  become  due, 
hey  are  said  to  be  in  arrears. 

The  sum  of  all  the  annuities  in  arrears,  with  the  interest  on 
ach  for  the  time  they  have  remained  due,  is  called  the  amount. 
The  Present  worth  of  an  annuity,  is  the  sum  which  should  be 
laid  for  an  annuity  pet  to  come. 

When  an  annuity  is  to  continue  for  ever,  its  present  worth  is  a 
ium,  whose  yearly  interest  equals  the  annuity. 

Now  as  the  principal,  multiplied  by  the  rate,  will  give  the  in- 
erest,  the  interest,  divided  by  the  rate,  will  give  the  principal. 

Hence  to  find  the  present  worth  of  an  annuity,  continuing 
or  ever, 

Divide  the  annuity  by  the  rate  per  cent. 

1.  What  is  the  worth  of  $100  annuity,  to  continue  for  ever, 
allowing  to  the  purchaser  20  per  cent  ?  Ans.  $500 

2.  What  is  an  estate  worth,  which  brings  in  $7500  a  year, 
kUowiBg  6  per  c§nt  ?  Ans.  $125000 
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BROKERAGE  STOCK. 


BROKERAGE. 

Brokerage  is  an  allowance  of  so  much  per  cent  to  a  person 
called  a  broker,  for  assisting  merchants  or  factors  in  procuring 
or  disposing  of  goods. 

:^*^  The  principles  of  simple  interest  control  the  solution  of 
questions  in  this  rule. 

APPLICATION. 

1.  What  brokerage  has  B.  on  $2150,  at  2  per  cent? 

Ans.  $AS 

2.  A  broker  demanded  3  per  cent  on  |1000  ;  to  what  did  it 
amount?  Ans.  $30 

3.  D.  sold  A's.  note  of  $1356,  and  charged  li  per  cent ;  to 
what  did  his  brokerage  amount?  Ans.  $16  :  95 

4.  Suppose  I  employ  a  broker  who  sells  goods  to  the  value 
of  $8970  ;  what  is  the  brokerage  at  15  cts.  on  each  dollar  ? 

JLw5.  $1345  :50 

5.  If  I  allow  a  broker  If  per  cent ;  what  is  his  demand  for 
disposing  of  goods  to  the  value  of  $1000  ?        Ans,  $17  :  50 


STOCK. 

Stock  is  a  general  name  for  the  capitals  of  our  trading  com- 
panies, and  the  buying  and  selling  certain  sums  of  money  in 
these  funds  has  become  a  general  practice. 

The  operation  of  the  work  is  the  same  as  in  simple  in- 
terest ;  multiply  the  stock  by  the  rate  per  cent,  the  product  is 
the  worth  of  the  stock. 

APPLICATION. 

1.  What  is  the  value  of  $6000  of  stock  at  115  per  cent? 

Ans.  $6900 

2.  What  is  the  value  of  $1500  of  bank  stock  worth  75  per 
cent?  JL?w.  $1125 

3.  What  is  the  value  of  $1000  of  insurance  stock  at  95  per 
cent  ?  Ans.  $950 

4.  Required  the  sum  that  will  purchase  $4039  stock  at  94 
per  cent  ?  Ans.  $3796  :  66 


DISCOUNT. 

Discount  is  an  allowance  made  for  the  payment  of  any  sum 
of  money,  before  it  becomes  due,  according  to  a  certain  rate  per 
cent  agreed  on  between  the  parties  concerned. 

The  present  worth  of  any  sum,  or  debt,  due  sometime  hence, 
is  such  a  sum  as,  if  put  to  interest,  for  that  time  at  a  certain  rate 
per  cent  would  amount  to  the  sum  or  debt  then  due. 


DISCOUNT. 
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Rule  : — Find  the  amount  of  $1  for  the  given  rate  and  time 
for  a  divisor,  by  which  divide  the  given  sum,  and  the  quotient 
will  he  the  answer. 

Ex.  What  is  the  present  worth  of  $983  :  84,  discount  at  4 
per  cent  ?  Ans.  $946 

OPERATION.  Proof.    Reverse  the  question — will  $946  amount 

1  .QQ  to  $983 :  84  in  1  year,  at  4  per  cent  1 

 4 

4'00 
100 

104)963:84(946  dols.  Ans.  $946  pr.  worth. 

936   4 

478  $37  :  84  int. 

416  $946  prin. 

624  $983 :  84  amt. 

624 

APPLICATION. 

1.  What  is  the  present  worth  of  $397  :  50,  discount  at  6  per 
cent?  Ans.  $375 

2.  How  much  ready  money  for  a  note  of  $173  dae  one  year 
hence  at  5  per  cent  per  annum  ?  Ans.  $164  :  76' 1 

3.  What  is  the  present  worth  of  $775  due  4  years  hence  at 
5  per  cent  per  annum?  Ajis.  $645  :*83'3 

4.  What  is  the  present  worth  of  $312  for  6  months  discount- 
ing at  6  per  cent  ?  Ans.  $302:  9V2 

5.  What  is  the  present  worth  of  $500  due  2  years  hence  at 
7  per  cent  per  annum?  Ans.  438  :  59'6 

6.  What  is  the  present  worth  of  $648  payable  in  one  year 
discounting  at  8  per  cent  ?  Ans.  $600 

*^*  To  find  the  discount,  subtract  the  present  worth  from  the 
jiven  sum,  the  remainder  will  be  the  discount. 

7.  What  is  the  discount  of  $100  for  one  year  at  6  per  cent 
per  annum?  ^?i5.  5:66' 1 

8.  What  is  the  discount  of  $420  for  2  years  at  6  per  cent  per 
mnum  ?  Ans.  $45 

9.  What  is  the  discount  of  $321 :  63  due  4  years  hence,  dis- 
bounting  at  the  rate  of  6  per  cent  ?  Ans.  $62 :  25*1 

10.  What  is  the  present  worth,  and  what  is  the  discount  of 
^100  payable  in  one  year,  at  7  per  cent  a  year  ?  < 

.      (  $93  :  45'7  present  worth. 
(  $6 :  54'3  discount. 
Obs.    When  discount  is  to  be  made  for  present  payment 
f^ithout  time,  the  interest  is  the  discount. 
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11.  What  is  the  discount  af  $853,  at  2  per  cent  1 

Ans.  $17  : 06 

12.  What  is  the  discount  on  $476 :  50,  at  7  per  cent  ? 

Ans.  $33 :  35'5 
N.  B. —  To  find  the  hank  discount  on  notes  that  have  33,  63, 
or  any  number  of  days  to  run,  including  3  days  of  grace :  mul- 
tiply the  amount  of  the  note  by  the  number  of  days  it  has  to 
run,  and  divide  that  product  by  6000  :  the  quotient  will  be  the 
discount  required. 

13.  What  is  the  discount  on  a  note  of  $500,  for  38  days  at  6 
per  cent  per  annum  ?  Ans.  $2 :  75 

14.  What  is  the  discount  of  $9760,  for  63  days,  at  6  per  cent 
per  annum  1  Ans.  $102:48 

15.  What  is  the  discount  of  $870  :  75,  for  93  days,  at  6  per 
cent  per  annum?  Ans.  $13  :  49' ~ 

LOSS  AND  GAIN. 

Loss  and  Gain  is  a  rule  by  which  we  discover  the  gain  or 
loss  of  any  parcel  of  goods,  and  it  instructs  us  how  to  raise  or 
fall  the  price  of  any  commodity  in  such  proportions,  that  neither 
our  gain  may  be  so  exorbitant  as  to  injure  our  customers,  nor 
our  loss  so  great  as  to  impoverish  ourselves,  which  is  generally 
at  so  much  per  cent. 

1.  To  find  the  rate  per  cent  of  Gain  or  Loss. 

Rule  : — Find  the  difference  between  the  buying  and  selling 
price  by  subtraction,  then  annex  ciphers  thereto,  divide  the  same 
by  the  first  cost,  the  quotient  will  be  the  gain  or  loss  per  cent. 

Ex.  A  merchant  bought  a  quantity  of  goods  for  $3 1 8  :  50 
and  sold  them  again  for  $299  :  39,  what  was  lost  per  cent  ? 

Ans.  i 

OPERATIONS.  Proof.  Reverse  the  question,  see 

$318  :  50  first  cost.  1°^^  P^^  cent  will  amount  to 

•  6\)  ggjjt  will  amount  to  the  selling  price 

318  :  50)191 100(6  pr.  ct.  loss,  of  the  article  sold 
191100 


Proof  of  Ex. 
$1  :  10 
1  ;25 
5  50 
22  0 
110 


$318 : 50 
 6 

$19:1100  total  loss. 


$1  :  37'50  selling  price. 

APPLICATION. 

1.  If  I  purchase  wheat  ayk  $1 : 10  per  bushel,  and  sell  it  at 
$1 : 37'5  per  bushel,  what  do  I  gain  per  cent  ?       Ans,  25* 


LOSS  AND  GAIN. 


153 


2.  If  I  buy  salt  for  75  cts.  per  bushel  and  sell  it  again  at  90 
|.  per  bushel,  what  do  I  gain  per  cent  ?  Ans.  20 

3.  Bought  tea  at :  87'5  per  pound  which  I  sold  at  $1  per 
and  ;  what  do  I  gain  per  cent  ?  Ans.  14'2 

4.  Sold  merchandise  which  cost  $1856  for  $2784  ;  at  what 
e  per  cent  was  the  gain  ?  Ans.  50 

5.  If  I  buy  cotton  at  15  cts.  a  pound  and  sell  it  for  :  16'5  ;  what 
3uld  I  gain  in  laying  out  $100?  Ans.  $10 

6.  If  A.  buy  cloth  at  $2  per  yard,  and  sell  it  for  $2 :  50  per 
rd  ;  what  would  he  gain  in  laying  out  $100  ?      Ans.  $25 

7.  Bought  indigo  at  $1 :  20  per  pound  and  sold  the  same  at 
cts.  per  pound  what  was  lost  per  cent  1  Ans.  25 

8.  if  I  buy  tea  at  one  dollar  per  pound  and  sell  it  again  at 
7'5  per  pound  ;  what  is  lost  per  cent?  A7is.  12'5 

9.  Bought  broadcloth  at  $4 :  50  per  yard  and  sold  it  for 
:  12'5  ;  what  was  lost  per  cent  ?  Ans.  75 

10.  A  merchant  bought  a  quantity  of  goods  for  $94 :  30,  and 
:d  them  for  $83  :  92'7  ;  what  did  he  lose  per  cent  ?  Ans.  1 1 

11.  A  merchant  bought  a  quantity  of  tea  for  $365,  which 
oving  to  have  been  damaged,  he  sold  for  $332  :  15  ;  what  did 

lose  per  cent  ?  Ans.  9 

2,  To  know  how  a  commodity  must  be  sold,  to  gain  so 
ich  per  cent. 

Rule  : — Prefix  unity  to  the  proposed  gain  per  cent,  muhiply 
}  same  by  the  purchase  price,  and  the  product  will  be  the 
lling  price. 

Ex.  D.  bought  1  cwt.  of  iron  for  $343,  at  what  price  must  it 
sold  to  gain  15  per  cent?  Ans.  $394:  45 

OPERATION.  Proof.   Find  the  total  gain — then  see  if  the 

q^q  rate  per  cent  will  amount  to  the  same. 

,  ,  ^  Cost  $343— soW  for  $394 :  45 

difference  $51 : 45  $343 
1715  _15 
343  1715 

343 
$51:45 


343 

$394 :  45  Ans. 


APPLICATION. 

1.  If  a  merchant  buy  sugar  at  9  cts.  per  pound,  how  must 
e  sell  it  to  gain  25  per  cent  ?  Ans. :  1 1'2 

2.  Bought  wine  at  90  cts.  per  gallon,  at  what  rate  must  it  be 
>ld  to  gain  20  per  cent  ?  Ans.  $1  :  08 

3.  How  must  tea,  which  cost  92  cts.  per  lb.  be  sold  to  gain 
5  per  cent?  Ans.  $1 :  15 

4.  Bought  a  hogshead  of  melasses  for  ^60,  for  how  much 
lUst  I  sell  it  to  gain  20  per  cent?  Ans,  ^72 
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5.  If  B.  pays  ^50  for  a  piece  of  broadcloth ;  how  must  he 
sell  the  same  so  as  to  gain  20  per  cent  ?  4,m.  $Q0 

3*  To  know  at  what  price  a  commodity  must  be  sold  to  lose 
so  much  per  cent. 

Rule  : — Subtract  the  proposed  rate  per  cent  from  $1,  and 
multiply  the  first  cost  by  the  remainder  ;  the  product  will  be  the 
selling  price. 

Ex.  Bought  flour  at  $3  :  15  a  barrel,  how  must  it  be  sold  per 
barrel  to  lose  20  per  cent  ?  Ans.  $2 :  52 

OPERATION. 

$1 : 00  $3:  15 

20  ,80 


80  $2  :  52'00  A7is. 

APPLICATION. 

1.  Bought  calico  at  20  cts.  per  yard  ;  how  must  I  sell  it  to 
lose  20  per  cent  ?  Ans.  16  cts. 

2.  Bought  broadcloth  at  $2  :  50  per  yard,  but  it  being  cla 
maged  I  must  lose  12  per  cent ;  how  much  will  that  be  per 
yard  ?  Ans.  $2  :  20 

3.  If  I  give  $15  for  a  cow,  how  must  I  sell  her  to  lose  10 
percent?  Ans.  $13  :  50 

4.  Bought  oil  at  $1  :  25  per  gallon  which  not  proving  as 
good  as  expected,  I  am  obliged  to  lose  1 8  per  cent ;  how  must 
be  sold  per  gallon  ?  Ans.  $1  :  02'5 

4.  To  find  the  first  cost  of  a  commodity  when  there  is  a  gain 
of  so  much  per  cent. 

Rule  ; — Prefix  unity  to  the  rate  per  cent  of  gain  for  a  divisor 
by  which  divide  the  price  of  the  article  or  commodity  pe]j  yar( 
or  bushel ;  the  quotient  will  be  the  first  cost. 

Ex.  By  selling  wheat  at  $1  :  07  per  bushel  I  gain  at  the  rat 
of  30  per  cent ;  what  was  the  first  cost  of  the  wheat  per  bushel 

Ans.  :  82'3 

OPERATION,  Proof.  If  the  first  cost  multiplied  by  th 

130U07000(  :  82'3  Ans.  amount  per  dollar  equals  the  selling  pric 
' .  p. ,  ^    ^  the  answer  is  correct. 

-^'2  first  cosL 


3  00  1  30  amovmt. 

26  0  246  90 

-40b  823 


390  $106 : 990  nearly  107. 

"To 

APPLICATION. 

1.  A.  sold  B.  375  yards  of  cloth  for  $490  and  gained 
per  cent,  what  did  it  cost  ?  Ans.  $408 : 33'3 


BARTER. 
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2.  B.  sold  cloth  at  $1 :  50  per  yard  and  gained  20  per  cent ; 
Hiat  did  it  cost?  ^tis.  $1:25 

5.  To  find  the  first  cost  of  a  commodity  when  there  is  a  loss 
[  so  much  per  cent. 

Rule  :— Subtract  the  loss  per  cent  from  $1,  and  divide  the 
rice  of  one  yard,  pound,  &c.  by  the  remainder ;  the  quotient 
rill  be  the  first  cost. 

Ex.  When  20  per  cent  loss  is  made  on  coffee  sold  at  20  cts. 
sr  pound ;  what  was  the  first  cost?  Ans.  25  cts. 

OPERATION. 

$1:00       80)2000(25  cts. 
20  160 
80  400 
400 

APPLICATION. 

1.  If  12  per  cent  be  lost  by  selling  128  yards  of  broadcloth 
ir  $500  ;  what  was  the  prime  cost  per  yard  ?   Ans.  $5 :  68' 1 
j  2.  By  selling  broadcloth  at  $3 :  25  per  yard,  I  lose  at  the 
ite  of  20  per  cent ;  what  is  the  prime  cost  of  said  cloth  per  yard  ? 

Ans.  $4 :  06'2i 

3.  If  a  merchant,  by  selling  wine  at  $2 : 25  per  gallon,  lose 
8  per  cent ;  what  was  the  prime  cost  ?  Ans.  $2  :  74'3 

4.  If  by  selling  tea  at  :  87'5  per  pound  there  is  lost  I2i-  per 
3nt ;  what  did  it  cost  per  pound?  Ans.  $1 


BARTER. 

Barter  is  exchanging  one  commodity  for  another,  according 
the  price  or  value  agreed  upon  by  the  parties  concerned,  so 
lat  neither  shall  sustain  loss. 

The  operation  is  performed  by  multiplication  and  division. 

Rule  : — Find  the  amount  of  the  commodity  whose  quantity 
id  price  are  given,  then  divide  that  sum  by  the  price  of  the 
rticle  to  be  exchanged,  the  quotient  will  be  the  required 
iiantity. 

Ex.  How  much  indigo  at  $2  per  pound,  must  be  given  for 
9  yards  of  broadcloth  at  $7  per  yard  ?  Ans.  66i 

OPERATION.    Proof.   Multiply  the  Ans.  by  its  respective  price 
J  9       — if  the  amount  be  the  same  as  the  known  quantity, 
«       the  solution  is  correct. 

 I  66h 

2)133  2  price,  f  c. 
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APPtiCATION. 

1.  How  many  pounds  of  butter,  at  23  cts.  per  pound  must  bei 
given  for  5  quintals  of  ^sh.  worth  $2:  25  per  quintal? 

Ans.  49  nearly. 

2.  How  much  corn  at  40  cts.  per  bushel,  must  be  given  for 
60  bushels  of  wheat  at  80  cts.  per  bushel?       Ans.  120  bush. 

3.  How  much  corn  at  45  cts.  per  bushel,  equals  in  value  357 
bushels  of  wheat  at  93  cts.  per  bushel  ?        Ans.  IdTf  bush. 

4.  How  much  sugar  at  8  cts.  per  pound,  must  be  given  for 
525  pounds  of  tobacco  at  10  cts.  per  pound?     Ans.  656i  lbs. 

5.  How  many  bushels  of  salt  at  $1 :  25  per  bushel,  must  be 
given  for  50  bushels  of  corn  at  70  cts.  per  bushel  ?    Ans.  28 

6.  A  merchant  bartered  41  cwt.  of  rice  at  $4:  50  per  cwt. 
for  195  bushels  of  salt  at  80  cts.  per  bushel  and  received  the 
balance  in  cash ;  how  much  money  did  he  receive  ? 

A71S.  $28  : 50 

*^*  Find  the  separate  value  of  the  two  given  commodities  ; 
subtract  the  less  from  the  greater,  and  the  difference  will  be  the 
money  required. 

7.  A  merchant  bartered  40  yards  of  cloth  at  $1:  16  per 
yard,  for  28  pounds  of  tea  at  $1:80  per  pound ;  how  much 
money  did  he  pay  ?  A7is.  $4 

8.  A.  lets  B.  have  50  bushels  of  rye  at  45  cts.  per  bushel,  for 
which  he  receives  60  bushels  of  oats  at  25  cts.  per  bushel ;  how 
much  money  must  A.  receive?  Ans.  $7  :  50 

9.  A.  and  B.  barters  ;  A.  has  75  bushels  of  wheat  at  $1  :  45 
per  bushel,  and  64  bushels  of  rye  at  95  cts.  per  bushel,  for  which 
B.  gives  2  quintals  of  fish  at  $2 :  30  per  quintal,  and  8  hogs- 
heads of  salt  at  $4  :  30  per  hogshead  ;  how  much  money  must 
A.  receive  of  B.  ?  Ans.  $130  :  55 

10.  A  farmer  sold  a  grocer  20  bushels  of  rye  at  75  cts.  per 
bushel,  200  pounds  of  cheese,  at  10  cts.  per  pound,  in  exchange 
for  which  he  received  20  gallons  of  melasses  at  22  cts.  per  gal- 
lon and  the  balance  in  money ;  how  much  money  did  he 
receive  ?  Ans.  $30  :  60 

11.  A  farmer  sold  6  loads  of  wood  at  $3  a  load;  and  336 
pounds  of  butter  at  9  cts.  per  pound,  and  70  bushels  of  wheat  at 

.  $2  :  12'5  per  bushel,  and  93  bushels  of  rye  at  75  cts.  pel 
bushel ;  in  return  he  received  3  plows  at  $12  a-piece,  one  yoke 
of  oxen  $60,  one  span  or  horses  at  $75  a-piece  and  the  rest  ir 
money;  how  much  money  did  he  receive?       Ans.  $20:  74 

  1  p 

EQUATION  OF  PAYMENTS. 
Equation  of  Payments  is  the  finding  a  time  to  pay  at  onc(  $ 
several  debts  due  at  different  times,  so  that  no  loss  may  b  ^■ 
sustained  by  either  i^azty. 


FELLOWSHIP. 
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Rule  ' — Take  the  debt,  or  sum  total  of  the  several  debts  for 
divisor,  and  the  sum  of  the  products  made  by  muhiplying 
ich  payment  with  its  respective  time  for  a  dividend,  and  tha 
aotient  will  be  the  equated  time, 

Ex.  A.  owes  B.  $400,  of  which  $200  is  to  be  paid  in  ^ 
lonths  and  $200  in  4  months,  but  they  agree  that  the  whole 
lall  be  paid  at  one  time ;  at  what  time  must  it  be  paid  ? 

Proof.    If  the  interest  of  the  sum 
payable  at  the  equated  time,  equal  th« 
interest  of  the  several  payments  for  their 
respective  times,  the  work  is  right 
400)     1200(3  mo.  Ans, 
1200 

APPLICATION. 

1.  Find  the  equated  time  for  the  following  payments,  viz.. 
100  due  in  6  months,  $120  in  7  months,  and  $160  in  10 
lonths  ?  Ans.  8  mo. 

2.  D.  owes  H.  $200  whereof  $40  is  to  be  paid  in  3  months, 
60  in  5  months,  and  the  remainder  in  10  months ;  at  what 
me  may  the  whole  be  paid  1  Ans. 

3.  D's.  bond  note  for  $636  falls  due  thus :— 200  in  33  days, 
50  in  93  days,  and  the  balance  in  123  days,  but  he  will  pay 
le  whole  at  the  equated  time ;  what  is  it  ? 

Ans.  88  days  nearly. 

4.  A.  owes  C.  $500,  payable  as  follows  :  $250  in  6  months, 
bd  $250  in  8  months  ;  if  paid  at  one  time,  what  would  that  be? 

Ans.  7  mo. 

5.  E.  holds  F's.  bond  for  $500,  payable,  $125  in  5  months, 
150  in  8  months,  and  the  balance  in  13  ;  what  is  the  equated 
me  for  the  payment  of  the  whole  ?  Ans.  $9i 


FELLOWSHIP.  ^ 

Fellowship  means  copartnership.  It  is  the  agreement  of  two 
more  persons  to  trade  on  a  joint  stock ;  of  which  each  owns 
part,  and  participates  proportionally  in  the  gain  or  loss. 
Rule  : — Add  the  several  stocks  together  for  a  divisor,  then 
ake  the  whole  gain  or  loss  the  dividend,  the  quotient  will  be 
gain  or  loss  on  a  dollar  ;  this  multiplied  by  each  partner's 
um  invested  in  trade,  will  give  the  gain  or  loss  of  each,  in  pro- 
portion to  his  stock. 

Ex.  D.,  E.  and  F.  traded  in  company  :  D.  put  in  $140,  E. 
$300,  and  F.  $160  ;  they  gained  $120  :  what  is  each  partner's 
hare?  Ans.  As  share  $28.  Es,  $60.  Fs.  $32. 

14 
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OPERATION, 

D's.  stock  140  140  300  160 

E's.         300  20   20   20_ 

F's.  160  $28:00      $60i00  $32:00 

600)120:00(20  c^s.  or*  a<^oZ. 
120:00 

Proof.  Find  whether  the  sum  of  the  shares  of  the  gain 
is   equal  to  the  whole  gain. 

APPLICATION. 

1.  A.  and  B.  contracted  to  do  a  piece  of  work  for  $150 ;  to 
complete  which,  A.  worked  70  days,  and  B.  50  days ;  what 
share  of  the  money  did  each  receive? 

A71S.  A.  187  :  50— B.  $62  :  50 

2.  A.  B.  C.  and  D.  enter  into  partnership  ;  A.  puts  in  stock 
$1000,  B.  Sfi;2000,  C.  $3000  and  D.  $4000  with  which  they 
gained  $1000  ;  what  is  the  share  of  each  ? 

Ans.  A's.  $100— B's.  $200— C's.  $300— D's.  $400. 

3.  A  bankrupt  is  indebted  to  A.  $780,  to  B.  $460,  and  to  C. 
$760,  his  estate  is  worth  only  $600  ;  how  must  it  be  divided  1 

Ans.  A.  $234— B.  $138— C.  $228 

4.  A.  B.  and  C.  companied  ;  A.  put  in  $400,  B.  $600,  and 
C.  $800,  they  gained  $540  ;  what  must  each  have  of  the  gain? 

Ans.  A's.  $120— B's.  $180— C's.  $240. 

5.  A.  and  B.  trade  in  company  with  a  joint  capital  of  $60 
A.  put  in  $350  :  50,  and  B.  $249  :  50,  and  by  trading  they  gained 
$120  ;  what  was  the  gain  on  $1  and  what  is  each  person's  share 
of  the  gain?  ^^^^  ^  gain  on  1  dollar  is  20  cts. 


A's.$70:10— B's.$49:90 

6.  A  bankrupt  is  indebted  to  A.  $277  :  33,  to  B.  $305: 17,  to 
C.  $152,  and  to  D.  $105,  his  estate  is  worth  only  $677 :  50 
how  must  it  be  divided  ? 

Ans.  A.  $223:80'5  B.  $246:27'2  C.  $122:66'4  D.  $84:73'5 

7.  Three  merchants  formed  a  company  for .  the  purpose  o 
trade;  the  first  advanced  $25000,  the  second  $18000,  and  th 
third  $42000  ;  after  some  time  they  separated  and  wished  t 
divide  the  joint  profit,  which  amounted  to  $57225  ;  how  muc' 
ought  each  to  have  ? 

Ans.  \st.  $1683011— 2^Z.  $12118f|— 3^^.  $28275|i 

8.  Two  merchants  traded  in  company ;  A.  put  in  stock  $25(^ 
and  B.  $150,  they  lost  by  trading  $100  ;  what  was  the  loss 
each  ?  Ans.  A's.  $62 :  50— B's.  $37  :  50 


COMPOUND  FELLOWSHIP. 
Compound  Fellowship  is  concerned  in  cases  in  which 
stock  of  partners  is  employed  for  different  times. 


COMPOUND  FELLOWSHIP. 
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Rule  : — Multiply  each  man's  stock  by  the  time  it  was  con- 
tinued in  trade,  then  divide  the  Avhole  gain  or  loss  by  the  sum 
bf  the  products,  and  it  gives  the  gain  or  loss  on  a  dollar  ;  this 
piultiplied  separately  by  each  man's  respective  capital  gives  the 
^ain  or  loss  of  each. 

Ex.  A.  B.  and  C.  trade  in  company,  and  gain  $480  ;  A's. 
tapital  IS  $800  for  4  months,  B's.  $600  for  2  months  ;  and  C's. 
1720  for  5  months ;  what  is  each  man's  share  of  the  gain  ? 

Ans.  A's.  $192  B's.  $72  C's.  $216 

OPERATION. 

800X4=3200  3200  1200  3600 

600x2=1200   6   6   6 

720x5=3600  $192:00       $72:00  $216:00 

8000)480  :  00(6  cts.  gairt  on  a  dollar. 
N.  B.  Proved  the  same  as  Single  Fellowship. 

APPLICATION. 

2.  Three  merchants,  A.  B.  and  C.  enter  mto  partnership  :  A. 
huts  in  $80  for  4  months  :  B.  $60  for  2  months,  C  $72  for  5 
nonths :  but  by  misfortune  they  lose  $48  ;  how  much  loss  must 
iach  man  sustain?     A7is.  A. '$19  :  20  B.  $7  :  20  C.  $21  :  60 

Three  butchers,  A.  B.  C.  hire  a  pasture  for  $24  :  A.  puts 
n  40  sheep  for  4  months,  B.  30  sheep  for  2  months,  and  C.  36 
;heep  for  5  months  ;  Avhat  share  of  the  rent  must  each  pay  ? 

Ans.  A's.  $9  :  60  B's.  $3  :  60  C's.  $10  :  80 
Two  partners  gained  by  trading  $800  :  A's.  stock  was 
^200  for  8  months,  and  B's.  $800  for  10  months  ;  what  is 
ach  partner's  share  of  the  gain  ? 

Ans.  A's.  $436:32  B's.  $363  :68 
5.  Two  men,  A.  and  B.  traded  in  company ;  A.  put  in  $700 
or  8  months,  and  B.  $1280  for  10  months  ;  they  gained  $500  ; 
vhat  was  the  share  of  each  ? 

Ans.  A's.  $152  :  15'2  B's.  $347  :  77'6 
aUESTIONS  ON  INSURANCE,  &c. 
What  is  Insurance  1    What  is  meant  by  premium  1    By  policy  1 
ow  is  the  work  performed  1  V.  p.  148,  and  Die.  A.  Terms. 

2.  What  is  Commission?  Who  is  a  factor  ?  How  is  the  commission 
X  a  certain  per  cent,  found  1  V.  p.  149,  and  Die.  A.  Terms. 

3.  What  is  brokerage"?  Who  is  a  broker  1  What  does  he  receive 
or  his  services  1  What  rule  controls  the  solutions  of  questions  in 
brokerage  ]  V.  p.  150,  and  Die.  A.  Terms. 

4.  What  is  a  general  name  for  the  capitals  of  our  trading  companies  % 
i¥hat  is  understood  by  stock  being  at  par  1   Above  par  ?    Below  par 
The  operation  is  the  same  as  in  v/hati    V.p.  150,  and  Die.  A.  Terms. 

5.  What  is  Discount  %  What  is  the  present  worth  %  Is  the  discount 
n  a  given  sum  the  same  as  the  interest  on  the  same  sum  for  the  given, 

e  and  rate "?  How  do  you  find  the  present  worth  of  any  sum  ?  Re- 
eat  Rule  f.  15L  How  do  you  find  the  discount  on  any  sum  at  a  given 
te  per  cent  and  for  a  given  time'?  V.  f.  151. 
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6.  What  is  Loss  and  Gain  1  How  do  you  find  what  is  gained  or  lost 
per  cent  1  V.  Rule,  p.  152,  How  do  you  find  how  the  commodity  must 
be  sold  to  gain  a  certain  per  cent '?  Repeat  Rule,  p.  153.  How  can  you 
find  the  price  at  which  a  commodity  must  be  sold  to  lose  a  certain  rate 
per  cent '?  Repeat  Rule,  p.  154.  How  do  you  find  the  first  cost  of  a 
commodity  when  there  is  a  gain  of  so  much  per  cent  1  V.  Rule,  p.  154. 
When  there  is  a  loss  of  so  much  per  cent  1  V.  Rule,  p.  155. 

7.  What  is  Barter  1  How  is  the  operation  performed  1  When  you 
have  the  price  of  one  commodity,  how  do  you  find  the  quantify  of  the 
other,  which  is  to  be  exchanged  for  it  1  V.  Rule,  p.  155.  When  the 
price  and  quantity  of  both  are  given,  how  do  you  find  the  balance  due 
in  money  1  V.  p.  156. 

8.  What  is  Equation  of  Payments  1  What  is  the  method  of  opera- 
tion ?  V.  p.  157.  What  does  Fellowship  mean  ?  V.  p.  157.  Compound 
Fellowship  1   What  is  the  Rule  "?    V.  p.  159. 


COMPOUND  ADDITION. 

Compound  Addition  teaches  to  collect  several  numbers  of  dif- 
ferent denominations  into  one  sum. 

The  denominations  must  be  of  the  same  kind  ;  otherwise  wc 
oould  add  eagles,  dimes,  and  dollars,  to  years,  months  and  days 
Dimes  and  dollars  are  different  denominations  from  eagles,  bu 
they  are  of  the  same  kind,  viz  :  money. 

In  addition  of  several  denominations  it  must  be  observed,  ho-v 
many  of  the  smaller  name  make  one  of  the  next  greater ;  viz 
how  many  mills  make  a  cent ;  and  how  many  cents  make 
dollar. 

The  currency  of  the  United  States,  is  called  Federal  Mone] 
and  the  terms  by  which  it  is  known,  are  eagles,  dollars,  dime 
cents  and  mills.  The  coins  of  Federal  Money  are  two  of  goL 
four  of  silver,  and  two  of  copper.  The  gold  coins  are  an  eagl 
SJid  half  eagle  ;  the  silver,  a  dollar,  half-dollar,  dime,  and  hal 
dime  ;  and  the  copper  a  cent  and  a  half-cent. 

Federal  Money. 
A  Table  of  the  Parts. 
10  mills  (m.)  make  one  cent      Marked,  ct. 
10  cents  "     one  dime  d. 

10  dimes         "     one  dollar         "  $. 
10  dollars       "     one  eagle         "      E,  i 
Addition  of  money,  weight  and  measure.  H 
Rule  : — Place  the  given  numbers  of  the  same  name  un Ji 
each  other,  separate  the  columns  by  dashes,  &c.  HI 

2.  Begin  with  the  right  hand  column,  and  work  as  in  additw  J 
of  whole  numbers.  Ijl 

3.  Divide  the  amount  by  as  many  of  that  name  as  will  m»  I 
one  in  the  next  greater.  uJ 

4.  Set  the  remainder,  if  any,  under  the  column  added ;  if  III 
place  a  cipher.  HI 
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.  When  the  column  does  not  amount  to  as  much  as  the 
dingf  denomination,  set  it  down  under  the  column  added. 
.  Carry  the  quotient  produced  by  division,  to  the  next  higher 
I  ne  ;  and  in  this  way  add  all  the  given  columns. 

^ind  the  value  of  69  E.  $7.  and  8d.    3  E.  $5.  and  id.  91 

$2.  and  2d. 

>PERATioN.       Dem.  Divide  the  amount  of  the  first  column 
(10)  (10)    by  10,  because  lOd.  make  one  Dollar.  2d, 
$.    d.      by  10  because  $10  make  one  E.    Add  the 
'9    7     8       last  column  as  in  whole  numbers, 
3    5  4 
1    2  2 


4    5  4Ans. 

AVOIRDUPOIS  WEIGHT. 
16  drams  (dr.)  make  1  ounce,  marked  oz. 

16  ounces  "     1  pound,      "  lb. 

100  poundsf        "     1  hundred,  "  cwt, 

25  pounds  "     1  quarter,     "  qr. 

10  hundred        "     1  thous.  lbs.  mwt. 

In  our  principal  seaports,  merchants  at  the  present  time  buy  and  sell  by 
lundred  pounds;  and  the  terms  gross  and  net  weight  have  become  obso- 
n  business.  It  appears  perfectly  needless,  childish  and  nonsensical,  to 
inue  the  theory  of  that  wiiich  is  laid  aside  in  practice, 
farther  evident  that  if  the  several  denominations  of  money,  weight  and 
jlj  iure  proceeded  in  a  decimal  ratio,  the  fundamental  operations  might  be 
rmed  upon  these  as  upon  abstract  numbers. 

|.dd  15  lbs.  6  oz.  11  drs.,  24  lbs.  9  oz.  10  drs.,  11  lbs.  15  oz. 
.iljrs.,  and  find  their  amount  ? 
RATION.       Dem.   Divide  the  amt.  of  drs.  by  16,  because 
16)  (16)    16  drs.  make  1  oz.  Divide  the  amt.  of  oz.  by  16, 
oz.  drs.     because  16  oz.  make  1  lb. 
6  1 1  Find  the  amt.  of  16  lbs.  10  oz.  10  drs.,  17  lbs. 

9  10       15  oz.  14  drs.,  18  lbs.  12  oz.  11  drs.,  and  19  lbs, 
15  11  Ans.  72  lbs.  7  oz.  3  dr. 


PO  00  Ans. 

APOTHECARIES'  WEIGHT. 
(IVhat  is  the  amt.  of  19fc.  10  oz.  4  drs.  2  sc.  16  grs.,  9  oz.  7  drs. 
grs.,  and  3ft.  6  oz,  5  drs.  1  sc.  18  grs. 
|PERATI0N.  Dem.  Divide  the  amt.  of  grs.  by  20, 

12)  (8)  (3)  (20)     because  20  grs.  make  1  sc.     Divide  sc. 
'i)Z.  dr.  sc.  gr.      by  3,  because  3  sc.  make  1  dr.  Divide 
10   4    2    16      drs.  by  8,  because  8  drs.  make  1  oz.  Di- 
9   7    0    17      vide  oz.  by  12,  because  12  oz.  make  1  ft. 
6  5    1    18         Find  the  amt.  of  5  drs.  1  sc.  15  grs., 

3   I    2    n  A.  ^  ^  S^^*'  ® 

2  sc.  1 1  grs.  A?is.  2  oz.  7  drs.  2  sc.  1  gr, 

14* 
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CLOTH  MEASURE. 

Find  the  amount  of  36  yds.  1  qr.  2  na.,  41  yds.  2  qrs.  3 
65  yds.  8  qrs.  and  1  na. 
OPERATION.       Dem.    Divide  the  amt.  of  na.  by  4,  becav 
(4)  (4)     4  na.  make  1  qr.     Divide  qrs.  by  4,  becai 
yds.  qr.  na.     4  qrs.  make  1  yd. 
36    1    2         A.  sold  four  pieces  of  cloth  ;  the  first  contaii 
41    2    3      57  yds.  2  qrs. ;  the  second  29  yds.  3  qrs.  2 
65    3    1      the  third,  46  yds.  1  qr. ;  the  fourth  32  yds.  3  qi 
3    2^     find  the  amount  of  all  the  pieces  ? 

Ans.  166  yds.  1  qr.  2  na 

LONG  MEASURE. 

Add  63  deg.  44  mi.  6  fur.  30  po.  14  ft.  10  in.  2  be,  56 
54  mi.  7  fur.  35  po.  11  ft.  6  in.  2  be,  and  10  deg.  57  mi. 
16  po.  7  ft.  8  in.  1  be.  together. 

OPERATION.  Dem.  Divide  the 

*(69i)  (8)  (40)  (16^)  (12)  (3)  of  be.  by  3,  becaui 

deg,  mi.  fur.  po.    ft.      in.  he.  be.  make  1  in.  Di 

63  44   6     30    14      10    2  in.  by  12,  because  ir 

56  54   7     35    11        6    2  make  1  ft.  Divide  f 

10  57   6  .  16      7       8    1  16^,  because  16^ 

131    18   5      3      1        1    2  Ans.    make  1  po.  Divid* 

by  40,  because  40 

make  one  fur.  Divide  fur.  by  8,  because  8  fur.  make  1 
Divide  mi.  by  69^,  because  69^  mi.  make  one  deg. 

B.  went  in  one  day  27  mi.  2  fur. ;  the  next,  32  mi.  7  fui 
third  19  mi.  7  fur.  16  po. ;  and  in  the  fourth,  15  mi.  5  fu 
po. ;  how  far  did  he  travel?  Ans.  95  mi.  6  fur.  8  j 

LAND  MEASURE. 

Add  123  A.  11  po.,  164  A.  2r.  21  po.,  464  A.  3r.  3 
602  A.  Ir.  6  po.  into  one  sum.         Ans.  1354  A.  or.  30 

OPERATION.  Dem.  Divide  the  amt.  of  po.  by  40,  be 

(4)  (40)  40  po.  make  Ir.      Divide  r.  by  4,  becau 

A.    r.  po.  make  1  acre, 

123    0    11  A  gentleman  has  3  farms  which  measi 

164    2   21  follows,  viz  :  150  A.  3r.  14  po.  175  A.  ^ 

464    3   32  po.  100  A.  Ir.  39  po.;  what  do  they  measi 

602    1     6  all?                       Ans.  426  A.  3f.  31 

1354    3  Ans. 


*  To  divide  by  16J  double  it :  the  amount  of  ft.  also  ;  and  half  of  % 
mams,  after  dividing,  will  be  the  remainder.   Also,  to  divide  by  69i 
sue  the  same  principle. 
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SOLID  MEASURE, 
hat  are  the  solid  contents  of  45  T.  6  ft.  1718  in.,  31  T.  16 
16  in.,  46  T.  19  ft.  500  in.,  75  T.  24  ft.  900  in? 

Ans.  216  T.  27  ft.  7S  in. 
t»ERATiON.  Dem.  Divide  the  amt.  of  in.  by  1728  be- 

40)  (1728)  cause  1728  solid  in.  make  1  solid  foot. 
^t.  in.  Divide  ft,  by  40,  because  40  solid  feet,  make 
6     1718       1  tun. 

16       416  Harry  disposed  of  wood  at  sundry  times, 

19  500  viz;  79  cords,  120  ft.,  91  cords,  8  ft.,  56 
24  900  cords,  127  ft.,  247  cords,  64  cords  34  ft.,  1 10 
78  jins  ^0^^^'  9  f'^'j  0^  ^c)w  much  wood  did 
Harry  dispose.  Ans.  649  cords.,  42  ft. 
man  brings  to  market  4  loads  of  wood,  containing  the  first, 
fd  69  ft.  860  in. ;  the  second,  1  cord  67  ft.  68  in. ;  the 
,  1  cord  30  ft.  300  in. ;  the  fourth,  1  cord  30  ft.  631  in. ; 
much  in  all?  A7i.s.  5  cords,  69  ft.,  131  in. 

LIQUID  MEASURE, 
'dd  81  hhds.  38  gals.  1  qt.  1  pt. ;  75  hhds.  18  gals.  3  qts. ; 
hds.  55  gals,  and  1  pt. 

OPERATION. 

(63)  (4)  (2)  Dem.    Divide  the  amt.  of  pts.  by 

.  gals.  qts.  pts.  2,  because  2  pts.  make  1  qt.  Divide 

38     1      1  qts.  by  4,  because  4  qts.  make  1  gal. 

18     3     0  Divide  gals,  by  63,  because  63  gals. 

55     0     1  make  1  hhd. 


.     49     1     0  A71S. 
I  grocer  purchased  at  several  times,  1  hhd.  59  gals.  2  qts. ; 
jals. ;  1  hhd.  9  gals.  2  qts.  ;  and  46  gals,  of  melasses  ;  how 
1  melasses  did  he  purchase  1  Ans.  4  hhds.  5 1  gals. 

DRY  MEASURE. 
Idd  45  bu.  3  pks.  5  qts.  1  pt. ;  84  bu.  2  pks.  7  qts. ;  95  bu.  1 
pqts.  1  pt. 

OPERATION. 

(4)  (8)  (2)  Dem.    Divide  the  amt.,  of  pts.  by  2, 

u.  pk.  qt.  pt.  because  2  pts.  make  1  qt.     Divide  qts. 

1:5    3     5     1  hy  8,  because  8  qts.  make  1  pk.  Di- 

?4    2     7     0  •  vide  pks.  by  4,  because  4  pks.  make 

;)5    1     6     1  1  bu. 


i6    0     3  QAns. 

has  5  granaries;  in  3  he  has  756  bu.  2  pks.  6 qts.  1  pt. 
jie  other  two,  854bu.  5  qts. :  what  is  the  amount  of  all? 

Ans.  IQIO  bu.  3  pks.  3  qts.  1  pt^ 
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TIME. 

Add  the  following  sums  together ,  49  yrs.  320  da.  14h.  49 
min.  37  sec. ;  360  da.  19  h.  8  min.  45  sec. ;  76  yrs.  200  da. ;  and 
16  yrs.  150  da.  20h.  54  min.  45  sec. 

OPERATION. 

(365)  (24)  (60)  (60)  Dem.    Divide  the  amt. 

yrs.  da.  h.  min.  sec.  sec.  by  60,  because  60  sec. 
49  320  14  49  37  make  1  min.  Divide  min.  by 
360  19  8  45  60,  because  60  min.  make  1 
76  200  00  00  00  h.  Divide  h.  by  24,  be- 
16  150  20  54  45  cause  24  hours  make  1  day. 
143     302      6     53       T  Ans.  divide  days  by  365,  because 

365  days  make  1  year. 
D.  was  born  in  Boston,  lived  there  18y.  0  mo.  3w. ;  went  to 
Hartford  in  2  days,  and  lived  there  3y.  6  mo. ;  went  in  1  day 
to  New-Haven,  lived  there  ly.  2  mo.  3w. ;  he  then  moved  to 
Albany  in  5  days,  lived  there  12y.  0  mo.  2w.  6d.  What 
was  his  age,  3  weeks  and  3  days  after  ? 

Ans.  34  yrs.  11  mo.  iw.  3  da. 

MOTION. 

Add  together  the  following  sums,  viz  :  9  S.  20  deg.  34  min. 
37  sec. :  17  deg.  36  min.  44  sec. ;  7  S.  28  deg.  39  min,  14  sec; 
and  8  S.  24  deg.  38  min.  55  sec. 

OPERATION.  Note — In  adding  signs,  reject 

all  the  twelves,  and  set  down  only 
the  excess  ;  because  12  signs  com< 
plete  the  great  circle  of  the  Zodiac 


(30) 

(60)  (60) 

s. 

deg. 

min.  sec. 

9 

20 

34  37 

17 

36  44 

7 

28 

39  14 

8 

24 

38  55 

27 

1 

29    30  Ans. 

Add  11  S.  24  deg.  55  min, 
sec. ;  8  S.  19  deg,  59  min.  17  sec, 
8  S.  29  deg.  11  min.  18  sec. 

^ws. 29  S,  1 4  deg.  6  min. 


RE  VIE  W. 

There  are  four  different  processes  of  addition. 

The  first  is  Simple  Addition,  in  which  ten  units  of  one  ord^ 
make  one  unit  of  the  next  higher  order.    Thus,  10  and  20  are  3"^ 

The  second  is  Decimal  Addition,  in  which  decimal  fractions 
added  to  each  other.    Thus,  ,5  ,50  ,505  are  added  together. 

The  third  is  the  Addition  of  Vulgar  Fractions,  in  which 
of  units  are  added  to  each  other.    Thus,  -J-,  f  and  f  are  added 
each  other.  J 

The  fourth  is  Compound  Addition,  in  which  other  numbfl 
besides  ten,  make  units  of  higher  orders.  Thus,  16  units  oft 
order  of  drams,  make  one  unit  of  the  order  of  ounces.  Sixte 
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:s  of  the  order  of  ounces,  make  one  of  the  pound  order.  1  hun^ 
I  of  the  pound  order,  make  1  hundred-weight. 
I  How  many  kinds  of  Addition  are  there  1  How  many  units  of  one 
jr  make  one  of  a  higher  order  in  S.  Addition  1  Name  the 
I  for  Decimals  :  For  Vulgar  Fractions  ?  For  Compound  Addi- 
^  Wherein  do  each  of  these  operations  differ  1  Give  an  example 
'ich  rule  .  Tell  the  method  of  performing  Simple  Addition— Deci- 
^-Fractional — Compound.  Why  do  you  carry  by  ditferent  num- 
in  Compound  Addition  1  How  are  the  orders  placed  in  each 
ation  in  Addition?  In  Decimals'?  In  Vulgar  Fractions'?  In 
pound  Addition? 

COMPOUND  SUBTRACTION, 
ompound  Subtraction  is  taking-  a  less  sum  or  quantity  of 
rent  denominations  from  another.  The  denominationa 
t  be  of  the  same  kind  as  in  Compound  Addition.  The  bor- 
ng  depends  upon  the  same  principle,  as  in  Simple  Sub- 
ion,  only  it  is  of  different  denominations. 
ULE  : — Place  the  less  sum  or  quantity  under  the  greater,  so 
those  of  the  same  denomination,  may  stand  directly  under 
other. 

i  Begin  with  the  least  denomination  and  if  it  exceed  that 
jtly  above  it,  subtract  it  from  as  many  of  that  denomination 
lall  equal  a  unit  in  the  next  higher,  and  to  the  difference 
the  upper  denomination  ;  when  you  have  thus  subtracted^ 
one  to  the  next  lower  denomination. 

But  when  the  lower  denomination  does  not  exceed  that 
>tly  above,  you  merely  set  down  the  difference,  and  proceed 
e  next  without  carrying. 

MONEY. 
(10)  (10)  (10)  (10) 
$     d.    cts.  m.     What  is  the  difference  between  583 
►     1      8     4      1  E.  and  16  E.  $8,  37  cts.  8  mills? 

'     3     2     8  4  Ans.  566  E.^l:Q2cts.2  m. 

;     8     5     5  7 

AVOIRDUPOIS  WEIGHT. 

(16)  (16) 
oz.  ds. 

13  10  If  from  a  box  of  butter,  containing  20  lbs.  there 
15  14  be  sold  10  lbs.  8  oz.,  how  much  will  there  b« 
13    12  ■^^^'-^  ^  S 

TROY  WEIGHT. 

12)  (20)  (24) 

oz.  ptot.  grs.     D.  had  34  lbs.  9  oz.  10  pwt.  of  gold,  and 
9    14    12    gave  to  his  sons,  19  lbs.  0  oz.  15  pwt.  10 
7    15    20    grs. ;  what  had  he  left  for  his  daughters  ? 
I    18    16  -^^S'  15  lbs.  8  oz.  iipwt.  14  grs^ 
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APOTHECARIES'  WEIGHT. 
(12)  (8)  (3)  (20) 
fc.  oz.  drs.  sc.  grs.      Subtract  34ft).  9  oz.  4  drs.  2  sc.  16  gr., 
40    7    3    2    7    from  93ft,.  10  oz.  5  drs.  1  sc.  and  19  grs. 
24    4    5    2    8  Ans.  59ft.  1  oz.  2  sc.  3  ^rs. 

16    2    5    2  19 

CLOTH  MEASURE.  . 

(4)  (4)  (5)  (4)  (3)  (4)  (6)  (4; 

^ds.  qrs.  na.  E.  E.  qrs.  na.  E.  Fl.  qrs.  na.  E.  Fr.  qr$.  na 
54    2    2  420    3    2  89    2    1         79    3  2 

27    2    3  347    0    3  20    2    2         60  5 

26    3    3  73    2    3  68    2    3         18  3 

From  a  piece  of  cloth  containing  47  yards,  2  quarters,  a  mei 
ehant  sold  4  suits,  each  6  yards  2  quarters ;  how  much  of  th 
piece  remained  unsold  ?  Ans.  2 1  yds.  2  qrs. 

LiaUID  MEASURE. 
(4)  (63)  (4)  (2)  (4)  C.  bought  wine,  gallons  154,  qti 
T.hhds.gals.qts.pts.  gi.  2,  of  A. ;  gals.  161,  qt.  1,  pt.  1,  ofB 
88  3  55  3  0  0  and  sold  gals.  39,  qts.  2,  pt.  1,  to  C, 
48  0  62  2  0  2  and  gals.  100,  qts.  3,  pt.  0,  to  D. 
40    2    56    0    1    2     what  had  he  left  ? 

Ans.  175  gals.  2  qts. 

DRY  MEASURE. 

(4)  (8)  (2) 

bu.  fks.  qts.  pts.      A.  bought  368  bu.  3  pks.  5  qts.  of  whe; 
34    3    6    0     and  sold  188  bu.  2  pks.  6  qts.  ;  what  has 
31    0    7    1     left?  Ans.  ISO  bushels,  7  quarts. 

3    2    6  1 

A  farmer  has  on  hand  27  loads  and  34  bushels  of  whe£ 
should  he  sell  19  loads,  10  bushels  and  3  pecks;  how  mu 
would  remain  unsold  ?  Ans.  8  loads,  23  bushels,  1  peck. 

LONG  MEASURE. 
(69^-)  (8)  (40)  (5^)  (3)  (12)  (3)      Subtract  30  miles,  7  f 
deg.  min.  fur.  po.  yds.  ft.  in.  be.  longs,  20  poles,  from  45  mil 
58    48    7    28    4    2    2    2    what  then  remains  ? 
36    25    6    39    0    2    8    0  Ans.  14.  mi.  20  po 

22    23    0    29    3    2    6  2 

LAND  MEASURE. 

(4) (40) 
A.    r.  po. 

36     3    28     E.  had  500  A.  1  rood  of  land,  and  gave  his 
'28     2    39  150  acres,  3  roods,  25  poles  ;  what  had  he  lef 
8     0    29  ^'^^  ^'  ^  P*- 
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SOLID  MEASURE. 

(50)  (1728) 

ft.     in.         If  from  a  pile  of  wood,  containing  40  cords 
44    884      and  64  ft.  there  be  sold  39  cords  and  32  ft.;  ^ 
39    982      how  much  will  there  be  left? 
~4  1630  ^  <^ord,  32  feci. 

TIME. 

(12  (4) (7) 

.  mo,  w.  da.  W.  went  as  an  apprentice  for  7  years,  and 
6  8  3  4  has  served  3  years  5  mo.;  how  long  has  he  to 
1   9     2  6      stay  ?  Ans.  3  years  7  months. 

MOTION. 

(30)  (60)  (60)  Boston  is  71  degrees  3  minutes,  and  the 
deg.  min.  seC'  city  of  Washington  is  77  degrees  43 
t>  25  45  38  minutes  West  longitude ;  what  is  the  dif- 
U  29  38  49  ference  of  longitude  between  the  two 
[    26      6   49  ^  places  ?  Ans.  6  deg.  iO  min. 

REVIEW. 

There  are  four  kinds  of  Subtraction. 

The  Jirst  is  Simple  Subtraction^  in  which  the  minuend  and  sub- 
lend  are  whole  numbers,  and  ten  units  of  one  order,  make  one 
of  the  next  higher  order, 
he  second  is  Decimal  Subtraction,  in  which  the  minuend  and 
trahend  are  Decimals. 

he  third  is  Subtraction  of  Vulgar  Fractions,  in  which  the 
uend  and  subtrahend  are  vulgar  fractions, 
he  fourth  is  Compound  Subtraction,  in  which  other  numbers 
de  ten,  make  units  of  a  higher  order. 

ow  many  kinds  of  subtraction  are  there  7  What  is  S.  Subtraction  1 
imal  1  Vulgar  Fractions  1  Compound  7  Rule  for  each — The  minu- 
and  subtrahend  in  S.  Subtraction  are  what '?  In  Decimals  ?  In  Vul- 
Fractions  '?  In  Compound '?  How  do  you  borrow  and  carry  in  each 
1  Which  is  the  larger  sum  taken  as  a  whole,  the  minuend  or  sub- 
end  1  Which  if  each  order  is  taken  separately  ?  Name  a  case  ! 
e  a  case  in  which  the  numbers  in  the  orders  of  the  subtrahend  are 
er  than  those  of  the  minuend.  What  must  be  done  in  such  a  case  1 


COMPOUND  MULTIPLICATION, 
s  repeating  a  number  of  different  denominations  a  certain 
posed  number  of  times ;  or  it  is  the  shortest  method  of  per- 
aing  compound  addition  where  the  same  number  is  to  be  re- 
ed a  definite  number  of  times. 
i  fcuLE  : — Make  the  compound  number  the  multiplicand,  and 
jit  simple  number  the  multiplier ;  multiply  the  lowest  denomina- 
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tion  of  the  multiplicand,  by  the  multiplier — divide  the  produc 
by  the  number,  which  it  takes  to  make  one  of  the  next  superio 
denomination ;  set  down  the  remainder — add  the  quotient  to  thi 
product  of  the  next  denomination :  reduce  the  sum — set  dowi 
the  remainder,  and  reserve  the  quotient  as  before.  Proceed  i 
this  manner  through  all  the  denominations  to  the  last,  which : 
to  be  multiplied  like  a  simple  number. 

MONEY. 
Multiply  621  E.  $3  and  5  dimes  by  3. 

OPERATION.  Explanation. 

(10)  (10  3  5 

E.    %     d.  3  3 

^     g  10)To  10)15 

TZTa — 7.  ;   A  E.  1.  $0.  $1.  5d. 

1864    0     5  Ans. 

TROY  WEIGHT. 
Multiply  16  lbs.  9  oz.  19  pwn.  23  grs.  by  1 1. 
OPERATION.  Explanation. 

(12)  20)  (24)  23  19  9 

lbs.  oz.  pwt,  grs.  11  11  11 

16    9    19    23        24)253       20)219  12)109 

 11       pwLlO  \Zg.  oz.  10  19  pwt.  lbs.9  1  oz 


185    1    19    13  Ans. 

A  gilder  bought  42  packs  of  gold  leaf,  each  containing  11 
2  oz.  10  pwts.  22  grs.;  how  much  did  they  all  contain? 

Ans.  50  lbs.  10  oz.  18  pwt.  12  gri 

APOTHECARIES'  WEIGHT. 
Multiply  7lb  10  oz.  7  drs.  2  sc.  19  grs.  by  9. 

OPERATION. 

(12)  (8)  (3)  (20)       What  is  the  weight  of  3  parcel! 

lb.  oz.  drs.  sc.  grs.  medicine,  each  weighing  la  10  ol 

7    10    7     2     19  drs.  0  sc.  15  grs. 

9         Ans.  5ft.  7  oz.  7  drs.  2  sc.  5 


71     2    7     2     11  Ans. 

CLOTH  MEASURE. 
Multiply  19  yards  3  quarters  1  nail  by  27 

OPERATION. 

(4)  (4)  How  many  yards  in  12  pieces  of 

yds.  grs.  na.  containing  18  yards,  2  quarters,  Inaij 
19     3     1  Ans.  222  yards.  3  quariei 

 27 

534     3     3  Ans. 
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LiaUID  MEASURE, 
^luitiply  1  hhd.  34  gals.  3  qts.  by  7 

OPERATION. 

(63)  (4) 

hds.  gals.  qts.  F.  sold  45  barrels  of  cider,  each  31 

1     34     3  gallons,  2  quarts  ;  find  the  gallons  in  the 

7  whole?    Ans.  14:17  gallons,  2  quarts. 


iO     54      1  Ans. 

DRY  MEASURE, 
jlultiply  2  bushels  3  pecks  1  quart  by  8 

i  OPERATION. 

(4)  (8)  In  18  loads  of  wheat,  each  containing 

pks.    qt.  23  bushels,  3  pecks,  6  quarts,  how  many 

3       1  bushels. 

8  Ans.  430  bushels,  3  pecks,  4  quarts. 


0  Ans. 

LONG  MEASURE. 
Ilultiply  36  leagues  2  miles  3  furlongs  by  6. 

OPERATION. 

(3)  (8)  How  far  will  a  man  travel  in  4  days, 
mi.     fur.     at  the  rate  of  24  miles,  4  fiirlongs,  4  poles 

2       3       per  day?        Ans.  98  miles,  \6  poles. 

 6 

2       2  Ans. 

LAND  MEASURE. 
!ultipiy  24  acres  2  roods  39  poles  by  8- 

OPERATION. 

(4)  (40)  How  much  land  is  contained  in  32 
r.  po.  lots,  each  measuring  2  acres,  3  roods,  24 
2      39  poles? 

8  Ans.  92  acres,  3  rood^,  8  poles. 


3      32  Ans 


SOLID  MEASURE. 
|ultiply  175  cords  126  feet  1721  inches  by  54. 

OPERATION. 

(128)  (1728)  How  many  cords  of  wood  in  f 

frds.   ft       in.        piles,  each  containing  26  cords  9S 
"5     126     1721       feet?        Ans.       cords.  IH  ft, 
54 


)3      73     1350  Ans. 

15 
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TIME. 

Multiply  7  months  3  weeks  5  days  by  26. 

OPERATION. 

(12)  (4)  (7).  If  a  man  work  12  hours  45  min 

mo.    w.    da.       utes  per  day,  for  9  days  in  succession 
7      3      5        for  how  much  time  must  he  be  paid? 

^  26_  Ans.  114A.  45  min. 

17.2      0      A  Ans. 

MOTION. 
Multiply  1  S.  2  deg.  32  min.  42  sec.  by  11. 

OPERATION. 

(30)    (60)  (60) 
S.    deg.    min.  sec. 
1       2       32  42 
11 


11  27 


59 


42  Am. 


A  ship  sailed  at  the  rate  of  j 
deg.  59  min.  44  sec.  each  daj 
for  20  days  ;  how  far  did  she  sa 
in  that  time? 

Ans.  39  deg.  54  min.  40  sec.  I 


RE  VTEW. 

There  are  four  processes  of  multiplication. 

The  first  is  Simple  Multiplication^  where  the  factors  are  whd 
numbers,  and  ten  units  of  one  order  make  one  unit  of  the  ne 
higher  order. 

The  second  is  Decimal  Multiplication^  where  one,  or  both 
factors  are  decimals. 

The  third  is  the  multiplication  of  vulgar  fractions  where  oneJ 
both  the  factors,  are  vulgar  fractions. 

The  fourth  is  Compound  Multiplication^  where  the  multiplica 
consists  of  orders,  in  which  other  numbers  besides  ten,  make  ur 
of  a  higher  order. 

How  many  kinds  of  multiplication  are  there  1  What  is  S.  Multi 
cation'?  Decimal Vulgar  Fractions  ?  Compound^  Give  the 
for  each '?  The  multiplicand  is  what  in  whole  numbers  1  The  mi 
plier  1  In  Decimals  1  In  Vulgar  Fractions  1  In  Compound  wl 
What  is  the  product  divided  by  in  compound  numbers  1  What  isl 
down  What  is  carried  to  the  next  order  %  Why  1  What  is  [ 
object  of  Compound  Multiplication  '?  How  do  the  orders  increasi 
this  rule  1 


REDUCTION. 

Reduction  is  wholly  performed  by  m.ultiplication  and  divis 
It  teaches  to  bring  and  change  numbers  of  one  denomins 
into  another,  without  the  least  alteration  of  value,  though 
in  different  terms. 

Reduction  is  of  two  kinds,  viz.  Descending  and  AscendJ 
the  former  of  which,  is  performed  by  multiplication,  and  the 
ter  by  division. 


REDUCTION. 


A  General  Rule. 
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All  great  names  are  brought  into  smaller  of  equal  value, 
multiplication ;  that  is,  by  multiplying-  the  given  number  by 
nany  of  the  next  less  as  make  one  of  the  greater  ;  as  pounds 
ounces,  days  into  hours,  &c. 
All  small  names  are  brought  into  greater  of  equal  value 
division  ;  that  is,  by  dividing  the  given  number  by  as  many 
;he  lesser,  as  make  one  of  the  next  greater ;  as  drams  into 
ces,  seconds  into  minutes,  «&c. 

^*  Reduction  Descending  and  Ascending  reciprocally  prove 
h  other.    This  is  shown  by  the  last  example  in  each  case. 

MONEY. 

n  46  E.  $7 :  29  cts.  4  m.  how  many  mills  ? 

operation. 

10=460+7=467x  1 00=46700-h29=46729x  1 0=467290+4 
1^7294  mills  Ans. 


Proof. -= 


"1|0)46729[4  m 
1|00)467|29  cts. 
1|0)46|7  dols. 


[Descending.] 
[n  64  E.  $5,  9d.  7  cts.  and 
-  how  many  mills  ? 

Ans.  645976 
|ln9E.$3,  73cts.;  howma- 
cts.  Ans.  9373 

[n  24  E. ;  how  many  cts.  ? 


E.  46-7-29-4 

[Ascending.] 
How  many  dimes  in  900 
mills  ?  Ans.  9 

In  150  cts.  how  many  dimes? 

Ans.  15 
In  24000  cts.  how  many  E.  ? 


AVOIRDUPOIS  WEIGHT. 


ounds  mult,  by  , 16  are  oz. 
)z.  mult,  by  16  are  drs. 


Drs.  div.  by  16  are  oz. 
Oz.  div.  by  16  are  lbs.* 


[n  24  lbs.  11  oz.  9  drs.  how  many  drams  ? 

operation. 

24x16=384+1 1=395x16=6320+9:^6329  drs.  Ans. 

16)6329 

Proof. 


16)395-9  drs. 
lbs.  24-11-9 


Let  the  instructor  question  the  pupil,  thus— years  multiplied  by  365  are 
atj  &c. 
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[Descending.] 
Bring  17  lbs.  into  ounces. 

Ans.  272 
How  many  ounces  in  2  lbs., 
and  in  104000  lbs. 

Ans.  1664032 
Bring  20  oz.  into  drams. 

TROY 


[Ascending.] 
In  1 1468800  drs.  how  man 
pounds  ?  .  Ans.  44800 

In  48  oz.  how  many  lbs.  % 
Ans  3 

In  320   drs.   how  mar 

ounces  ? 


Pounds  mult,  by  12  are  oz. 
Oz.  mult,  by  30  are  pwts. 
Pwts.  mult,  by  24  are  grs. 


WEIGHT 
Grs.  div.  b- 
Pwts.  div 

Oz.  div.  by  12  are  lbs. 


Dy  24  are  pwts. 
.  by  20  are  oz. 


In  47  lbs.  10  oz.  how  many 
grains  ?  Ans.  275520 

How  many  ounces  in  2  lbs. 
and  in  360  lbs.  ?    Ans.  4344 

In  4  lbs.  4  oz.  6  pwts.  4  grs. 
how  many  grains  ? 


Bring  12960 
ounces. 

In  1200 
lbs.? 

Reduce 
pounds. 


grs,  m 
Ans.  27 
how  mar 
Ans.  5 
25108  grains 


pwts. 


APOTHECARIES'  WEIGHT. 


Pounds  mult,  by  12  are  oz, 
Oz,  mult,  by  8  are  drs. 
Drs.  mult,  by  3  are  sc. 
Sc.  mult,  by  20  are  grs. 

Bring  lOlb  to  grains. 

Ans.  57600 
In  24ft  how  many  ounces  ? 

Ans.  288 
How  many  drams  in  2  oz. 
and  in  4360  oz.  ? 

Ans.  34896 
•   In  231ft  3  oz.  5  grs,  how 
many  grains? 


Grs.  div.  by  20  are  3C. 
Sc.  div.  by  3  are  drs. 
Drs.  div.  by  8  are  oz. 
Oz.  div.  by  12  are  lbs. 

How  many  ft  in  4896  sci 
pies?  Ans.  17 

Reduce  67109  grs.  to  ft. 
Ans.  lift  7  oz.  6  drs.  1  sc, 

grs. 

Reduce    1332005  grs. 
pounds. 


^jE.  Fr.  mult,  by  6  are  qrs. 
E.  E.  mult,  by  5  are  qrs. 
E.  Fl.  mult,  by  3  are  qrs. 
Yds.  mult,  by  4  are  qrs, 
Q,rs.  mult,  by  4  are  na. 
Na.  mult,  by  2i  are  in. 

In  24  yds.  how  many  qrs. 
and  na.  ? 

Ans.  96  qrs.  384  na. 

How  many  qrs.  in  2,  and  in 
26872  yds.?     Ans.  107496 

In  340  yds.  2  qrs.  3  na.; 
how  many  nails  ? 


CLOTH  MEASURE. 

In.  div.  by 


are  na. 

Na.  div.  by  4  are  qrs. 
Clrs.  div.  by  4  are  yds. 
Clrs.  div.  by  3  are  E.  Fl. 
drs.  div.  by  5  are  E.  E. 
drs.  div.  by  6  are  E.  Fr. 

In  1 520  na.  how  many  yar 
Ans.  9 

Bring  3783  na.  into  yard 
Ans.  236  yds.  1  qr.  3  na 
Reduce  545 1  ria,  to  yds 


REDUCTION. 


irs 


DRY  MEASURE. 

[Descending.] 
Bu.  mult,  by  4  are  pks. 
Pks.  mult,  by  8  are  qts. 
Cits.  mult,  by  2  are  pts. 

Bring  7  bu.  to  pecks. 

A?is.  28 

How  many  pecks  in  2  bu. 
bdin32bu.?       Ans.  136 

How  many  pecks  in  4  bins, 
bach  25  bu.  Ans.  400 

Bring  24  bu.  1  pk.  2  qts.  1 
Dt.  to  pints.  - 


[Ascending.] 
Pts.  div.  by  2  are  qts. 
Cits.  div.  by  8  are  pks. 
Pks.  div.  by  4  are  bu. 

In  1 024  pts.  how  many  bush- 
els. Ana.  16 

In  900  bu.  3  pks.  of  corn, 
how  many  barrels,  each  con- 
taining 3  bu.  3  pks.  ? 

Ans.  240  bar.  3  pks.  over. 
In  1557  pts.  how  many  bu. 
pks.  qts.  and  pts. 


LiaUID  MEASURE. 


Tuns  mult,  by  2  are  Pipes. 
P.  mult,  by  3  are  hhds. 
Hhds.  mult,  by  63  are  gals. 
Gals.  mult,  by  4  are  qts. 
Cits.  mult,  by  2  are  pts. 
Pts.  mult,  by  4  are  gills. 

Bring  5  hhds.  into  gallons. 

Ans.  315 

How  many  pints  in  2  qts.  and 
in  480  qts.  1  Ans.  964 

In  5  T.  IP.  1  hhd.  61  gals. 
3  qts.  1  pt.  of  port  wine,  how 
many  pts.  ? 

LONG 
Deg.  mult,  by  69|  are  mi. 
L.  mult,  by  3  are  mi. 
Mi.  mult,  by  8  are  fur. 
Fur.  mult,  by  40  are  po. 
Po.  mult,  by  5J  are  yds. 
Yds.  mult,  by  3  are  ft. 
Ft.  mult,  by  12  are  in. 
In.  mult,  by  3  are  b.  c. 


Gills  div.  by  4  are  pints. 
Pts.  div.  by  2  are  qts. 
Cits.  div.  by  4  are  gals. 
Gals.  div.  by  63  are  hhds. 
Hhds.  div.  by  2  are  P.  . 
P.  div.  by  2  are  tuns. 

Reduce  6043  pts.  of  Madeira 
wine  to  hhds.  ? 

Ans.  1 1  hhds.  62  gals.  1  qt.  1  pt. 
Bring  10080  pints  into  tuns. 

Ans,  5 

Reduce  12087  pts.  of  wine 
to  T.  P.  hhds.  and  gals- 

MEASURE. 

B.  c.  div.  by  3  are  in. 
In.  div.  by  12  are  ft. 
Ft.  div.  by  3  are  yds. 
Yds.  div.  by  5i  are  po. 
Po.  div.  by  40  are  fur. 
Fur.  div.  by  8  are  mi. 
Mi.  div.  by  3  are  L. 
Mi.  div.  by  69|  are  deg. 


Reduce  27  ft.  to  inches. 

Ans.  324 

How  many  fur.  in  2  mi.  and 
in  26784  mi.  ?  Ans.  214288 

Reduce  2  mi.  1  fur.  8  po.  3 
yds.  2  in.  into  inches. 

LAND  MEASURE 

In.  div.  by  144  are  ft 


Bring  4352  inches  into  yards. 

A7ts:  120  yds.  2  ft.  8  in. 
How  many  mi.  in  9187200 
inches  ?  Ans.  146 

How  many  mi.  fur.  po.  yds. 
and  in.  in  136334  in.? 


Mi.  mult,  by  640  are  A. 
A.  mult,  by  4  are  r. 
R.  mult,  by  40  are  rods. 
Rds.  mult,  by  30i  are  yds. 
Yds.  mult,  by  9  are  ft. 
Ft.  mult,  by  144  are  in. 


15* 


Ft.  div.  by  9  are  yds. 
Yds.  div.  by  301  are  rds. 
Rds.  dir.  by  40  are  r. 
R.  div.  by  4  are  A. 
A.  dir.  by  640  are  mi. 
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REDUCTION. 


[Descending.] 
In  50  A.  how  many  roods 
and  po.  Ans.200r.  8000  po. 

In  34  A.  2r.  and  17  po.  how 
many  po.  Ans.  5537 

Reduce  17  A.  to  r.  and  po. 

Ans.  68r.  2720  po. 
In  15  A.  how  many  poles? 

Ans.  2400 
How  many  square  acres  in 
2  square  miles,  and  in  2342 
mi.?  Ans.  1500160 

Reduce  1 1  A.  Sr.  and  17  po. 
to  poles. 


[Ascending.] 
Bring  2720  po.  into  acres. 

Ans.  17 

Bring  4392  po.  into  acres. 
Ans.  27  A.  Ir.  32  po. 

How  many  acres  in  2400 
po.  ?  Ans.  15 

In  25600  po.  how  many 
acres?  Ans.  160 

A  field  is  60  rods  long  and 
48  rods  wide  ;  how  many  acres 
therein  ?  Ans.  1  £ 

In  1897  po.  how  many  A. 
r.  and  po. 


SOLID  MEASURE. 


Sol.  ft.  mult,  by  128  are  cords. 
Solid  ft.  mult,  by  1728  are  in. 

In  10  cords  of  wood  how  ma- 
ny sol.  ft.  ?  Ans.  1280 

In  25  cords  of  wood,  how- 
many  in.  ?      Ans.  5529600 

Reduce  65  cords  of  wood 
to  ft.  Ans.  8320 

In  16  cords  of  wood  how 
many  sol.  ft. 


Cords  div.  by  128  are  solid  feet. 
Inches  div.  by  1728  are  ft. 

In  2688  sol.  ft.  how  many 
cords  ?  A.71S.  21 

In  22 1 1 84  soL  in.  how  many 
cords.  Ans.  1 

Bring  4608  cubic  feet  t( 
cords?  Ans.  36 

How  many  solid  feet  in 
345600  sol.  in.  and  in  69120C 
sol.  in.  ?  Ans.  600 

In  2048  sol.  ft.  how  many 
cords  of  wood  ? 


TIME. 


Years  mult,  by  365  are  days. 
Days  mult,  by  24  are  hours. 
Hours  mult,  by  60  are  min. 
Min.  mult,  by  60  are  sec. 

Bring  30  min.  to  sec. 

Ans.  1800 
Bring  12  hours  to  min. 

Ans.  720 
Bring  3  da.  5h.  29  min.  in- 
to minutes.  Ans.  4649 

Reduce  2w.  to  days ;  and 
318w.  to  days.     Ans.  2240 
Reduce  4 1  weeks  to  da. 


Sec.  div.  by  60  are  min. 
Min.  div.  by  60  are  hours. 
Hours  div.  by  24  are  days. 
Days  div.  by  365  are  years. 

In  144  months  how  man 


years 


Ans.  12 


In  105  days  hoAV  man; 
weeks?  Ans.  15 

In  203  days  how  man 
weeks  ?  Ans.  29 

In  668315  days  how  man 


years 


Ans.  1831 


In  287  days  how  man 
weeks  ? 


REDUCTION. 
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REVIEW. 

Reduction  is  changing  units  of  one  order ^  to  those  of  another, 

A  unit  of  the  order  of  eagles  is  how  many  units  of  the  order  of  dol- 
ars  1  Of  dimes  %  Thirty  units  of  the  order  of  dimes,  is  how  many  units 
f  the  order  of  dollars  % 

From  the  preceding  exercises,  you  learn  that  a  unit  of  one  order  may 
ontain  several  units  of  another  order. 

How  many  units  of  the  order  of  cents,  are  there  in  one  unit  of  the 
Irder  of  dimes  %  How  many  imits  of  the  order  of  weeks,  in  one  unit  of 

e  order  of  months  % 

Reduction  Ascending,  is  changing  units  of  a  lower  to  a  higher  order. 

Juction  Descending,  is  changing  units  of  a  higher  to  a  lower  order. 

in  4  gallons  how  many  quarts  1  One  gallon  contains  four  quarts,  and 
'our  gallons  four  times  as  much.    4  times  4  is  16. 

In  4  gallons  how  many  pints  '\  Two  bushels  how  many  pecks 

Are  the  above  sums  in  Reduction  Ascending  or  Descending'? 

In  32  qixarts  how  many  gallons  7  One  gallon  contains  4  quarts.  In 
2  quarts  therefore,  there  are  as  many  gallons  as  there  are  4's  in  32.  In 
2  pints  how  many  gallons  7 

Are  the  above  sums  in  Reduction  Ascending  or  Descending'? 

If  twenty  cents  are  changed  to  dimes,  which  kind  of  reduction  is  used  % 
f  eight  feet  are  changed  to  inches,  which  kind  of  reduction  is  used '?  If 
3ur  gallons  are  changed  to  pints,  which  reduction  is  used  1 

Reduce  two  yards  to  quarters,  and  which  kind  of  reduction  is  if? 

Reduce  twenty- four  inches  to  feet,  and  which  kind  of  reduction  is  it  1 
!  How  many  kinds  of  reduction  are  there  of  fractions '?  Ans.  Reduc- 
Eon  of  whole  numbers  to  fractions  :  of  fractions  to  whole  numbers:  of 
|nixed  numbers  to  improper  fractions :  oPfractions  to  a  common  de- 
.oiiiinator  :  to  their  lowest  terms  :  a  vulgar  fraction  to  a  decimal :  and 

decimal  to  a  vulgar  fraction. 

CORRESPONDENT  EXAMPLES. 

1.  At  9  cts.  a  pound,  what  cost  3  cwto  2  qrs.  16lb  of  sugar? 

Ans.  $32  :  94 

2.  If  it  take  1  ounce  of  salts  for  a  dose  ;  what  will  75  pouiuds 
imount  to,  at  4  cts.  a  dose  1  Ans.  $36 

3.  A  merchant  sold  84  yds.  3  qrs.  2  na.  of  broadcloth  at  50 
;ts.  a  nail ;  to  what  did  it  amount  ?  Ayis.  $679 

4.  What  will  1  acre  960  rods  of  land  amount  to,  at  $25  per 
Lcre?  _  Tins.  $175 

i  5.  What  will  4  cords  of  wood  amount  to,  at  25  cts.  a  cord 
fbot?  Ans.  $16 

!  6.  At  6  cts.  a  quart,  what  will  a  hhd.  of  melasses  come  to  ? 
J  .4715.  $15:12 

7.  At  320  cts.  a  yard,  what  will  64  nails  of  cloth  cost  ? 

Ans.  12 :  80 

8.  A  certain  toper  drank  1  gill  of  rum  every  forenoon,  and  I 
in  the  afternoon,  for  6  years  ;  in  consequence  of  which,  he  died : 
Jiow  many  hogsheads  did  he  drink  ?   Ans.  more  than  2  hhd. 

:  9.  At  6  cents  a  pint,  what  will  20  bu.  0  pks.  3  qts.  1  pt.  of 
jflax-seed  cost?  Ans.  $77 :  22 

I  10.  What  is  the  value  of  a  silver  cup,  weighing  9  oz.  4  pwt. 
|J6  gr.  at  3  mills  per  grain  ?  Ans.  $13 :  29'6 
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COMPOUND  DIVISION. 


11.  What  would  2  pipes  of  Madeira  wine  amount  to  at  67 
cts.  per  quart?  Ans.  $675  :  36 

12.  What  would  93  reams  and  1  quire  of  paper  cost  at  a 
cent  per  sheet  ?  Ans.  $223 :  82 

13.  C.  sold  53  ells  1  qr.  English,  at  97-k  cts.  a  yard;  to  what 
did  the  sale  amount  ?  Ans.  $64  :  84  nearly. 

14.  B.  sold  wrought  silver,  lib  7  oz.  14  pwts.  at  79  cts.  an 
ounce ;  what  did  he  receive  1  Ans.  $15  :  56 

1 5.  If  a  pint  of  rum  a  day  will  kill  a  man  in  a  year  and  a 
half,  how  many  men  would  a  cargo  of  600  hogsheads  kill  in 
the  same  time  1  Ans.  552  ■\- 

16.  If  the  digging  of  a  mile  of  canal  cost  $6500;  what  will 
the  digging  of  30  miles,  7  furlongs  and  21  poles  cost? 

JLTis.  $201114  :06'2i- 

17.  What  is  the  rent  of  21  acres,  3  roods,  20  poles  of  ground, 
if  the  rent  of  36  acres,  3  roods  be  $42  ?  Ans.  $25 

18.  What  is  the  cost  of  a  farm,  containing  256  acres,  1  rood, 
30  poles,  at  $6  :  80  per  acre  ?  Ans.  $1743  :  77'5 

19.  What  cost  135  acres,  3  roods,  20  poles,  at  $5  :62i  per 
acre?  Aws.  $764  :  29H 


COMPOUND  DIVISION 

Is  finding  how  many  times  a  simple  number  is  contained  in 
a  compound  number ;  and  is  the  converse  of  compound  multi- 
plication. 

Obs.  a  compound  number  maybe  divided  by  a  simple  num- 
ber by  regarding  each  of  the  terms  of  the  former,  as  forming  a 
distinct  division,  as  14  pounds,  11  ounces,  divided  by  9.  But 
as  each  term  of  the  dividend  is  not  exactly  divisible  by  the  divi- 
sor, the  remainders  must  be  reduced  to  the  next  lower  name  and 
added  to  it  in  order  to  include  the  fractional  parts. 

Rule  : — Divide  each  denomination  in  the  dividend  by  the 
divisor ;  whenever  there  is  a  remainder  in  either  of  the  denomi- 
nations, reduce  it  to  the  next  less,  and  add  in  those  of  the  same 
name. 

2.  When  the  divisor  is  not  contained  in  the  first  denomina- 
tion, reduce  it  to  the  next  lower,  adding  in  those  of  a  like  name ; 
then  divide  the  same  by  the  divisor,  &c. 

TROY  WEIGHT. 
Diyide  23  pounds  7  ounces  6  pennyweights  12  grains  by  7. 

Ans.  3  lbs.  4  oz,  9  fwi.  12  gn. 


COMPOUND  DIVISION.  177 
OPERATION. 

7)23{3lbs.   2xl2-f7=31    3x20+6-66  3x24+12=84 
21  7)31(4  oz.       7)66(9  pwts.       7)84(12  grs. 

~2  63_ 

3  3 

Twenty-four  persons  receive  equally  alike,  31  lbs.  11  oz. 
»  pwt. ;  how  much  does  each  person  receive  ? 

Ans.  1  lb.  3  oz.  19  pwts.  20  grs. 

APOTHECARIES'  WEIGHT. 
Divide  13lb  1  oz.  2  drs.  by  12.  A7is.  1ft,  1  02;.  2  sc.  12  grs. 

OPERATION. 

12)13(lib       1x12+1=13       1x8+2=10  10x3=30 

12               12)13(1  oz.        12)10(0  drs.  12)30(2  sc. 

~T                   12             6x24=144  24 

1          12)144(12  grs.  ~6 

If  the  weight  of  17  packages  of  medicine  be  40K).  10  oz.  7 
•s.  2  sc.  11  grs.;  what  is  the  w^eight  of  each  package? 

Ans.  2Jt)  4  oz.  7  drs.  3  grs. 

CLOTH  MEASURE. 

1.  Divide  572  yards  3  quarters  1  nail  by  47. 

Ans.  12  7/ds.  3  na. 

2.  If  174  yds.  1  ,qr.  2  na.  be  divided  equally  among  5  per- 
ms ;  what  will  ,be  the  share  of  each  1 

Ans.  34  1/ds.  3  qrs.  2  7ia. 

LAND  MEASURE. 

fl.  Divide  51  acres  2  roods  22  poles  by  51.  Ans.  1  A.  2po. 
2.  A  man  divided  a  piece  of  land,  measuring  664  A.  Ir.  22 
.  equally  among  his  seven  sons  ;  how  much  did  each  receive? 
Ans.  94  A.  3r.  26  po, 
LIQUID  MEASURE. 
1.  Divide  2  hhds.  16  gals.  1  qt.  1  pt.  by  67. 
Ans.  2  gals.  1  pt. 
2.  F.  divided  132  gals,  among  88  men ;  what  had  each? 

Ans.  1  gal.  2  qts. 

DRY  MEASURE. 

1.  Divide  420  bushels  3  pecks  2  quarts  by  16. 

Ans.  26  bu.  1  pk.  1  qt. 

2.  A  gentleman  wishes  to  put  130  bushels  of  apples  into  bar- 

[els  containing  3  bushels  1  peck  each  ;  how  many  barrels  does 
le  need  ?  Ans.  40 


178 


PROPORTEON. 


TIME. 

1.  Divide  120  months  2  weeks  3  days  4  hours  12  minutes 
by  111.  1  mo.  2  da.  lOh.  12  min. 

2.  Divide  12  yea.YS  11  months  3  weeks  6  days  23  hours  by 
.1  L  Ans.  1  7/r.  2  mo.  5  da.  2h.  5  min.  27  sec. 

MOTION. 

1.  Divide  17  deg.  23  min.  12  sec.  by  8. 

Ans.  2  deg.  10  min.  24  sec. 

2.  A  ship  sailed  39  deg.  54  min.  57  sec.  in  19  days  ;  how 
far  did  she  sail  each  day  on  an  average  ? 

A71S.  2  deg.  6  min.  3  sec. 


REVIEW. 
There  are  four  kinds  of  division. 

The  Jirst  is  Simple  Division,  in  which  both  the  dividend  and 
divisor  are  Avhole  numbers,  and  ten  units  of  one  order,  make  one 
unit  of  the  next  higher  order. 

The  second  is  Decimal  Division,  in  which  the  dividend,  or  divi- 
sor, (or  both)  are  decimal  fractions. 

The  thi?'d  is  Division  of  Vulgar  Fractions,  in  which  the  divi- 
dend, or  divisor  (or  both)  are  Vulgar  Fractions. 

The  fourth  is  Compound  Division,  in  which  other  numbers 
besides  ten,  make  units  of  higher  orders.  When  the  dividend  has 
several  orders,  v/e  divide  each  separately,  beginning  with  the 
highest  orders.  When  one  order  of  the  dividend  will  not  contain  the 
divisor  once,  it  is  reduced  and  added  to  the  next  lower  order,  and 
then  divided.  The  quotient  and  the  remainder  are  always  of  the 
same  order  as  the  dividend. 

How  many  kinds  of  division  are  there  ?  What  is  the  divisor  and  divi- 
dend in  whole  numbers'?  In  decimals'?  In  Vulgar  Fractions'?  In  com- 
pound numbers'?  What  is  the  Rule  in  each  of  these  operations'?  Where- 
in do  they  differ "?  Give  an  example  in  each  rule. 


PROPORTION 

OR 

RULE   OF  THREE. 

This  rule  is  nothing  more  than  the  application  of  the  two 
grand  operative  principles  in  Arithmetic,  multiplication  and  divi- 
sion. It  is  called  proportion,  because  there  is  an  actual  relative 
proportion  existing  between  the  given  terms  ;  and  it  is  called  the 
Rule  of  Three,  because  three  terms  are  always  given  or  implied 
in  e^ch  question  by  which  a  fourth  term  'or  answer  is  found. 
This  rule  consists  of  two  parts  :  Single  proportion,  and  Coiti' 
pound  proportion. 


PROPORTION. 
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i  To  denote  that  there  is  a  proportion  between  numbers,  they 
,re  written  thus  : —  6  :  4  : :  12  :  8, 

!  i  Read,  as  6  :  is  to  4  ::  so  is  12  :  to  8, 

I  Obs.  That,  of  the  three  given  numbers  in  any  question  you 
lave  two  of  them  always  of  one  kind;  that  is,  if  one  be  money, 
p  is  the  other  ;  or  if  one  be  yards,  the  other  is  also  ;  and  one  of 
i^hich  must  be  the  first,  and  the  other  the  third  term  in  stating ; 
nd  that  must  always  be  the  third  term  which  moves  the  ques- 
lon,  and  the  other  of  the  same  kind,  must  be  the  first ;  and  the 
ther  term,  w^hich  is  of  another  denomination,  always  possesses 
^he  middle  place,  and  is  of  the  same  kind  with  the  answer, 
i  If  18  yards  of  calico  cost  5  dollars;  what  wall  90  yards  cost? 
,  J  Here,  in  stating  the  question  for  solution,  90  must  be  the 
lird  term ;  because  that  is  the  number  which  asks  the  question, 
)r  it  is  required  to  know  what  90  yards  will  cost ;  and  the 
ther  number  of  the  same  kind,  is  to  be  the  first,  which  is  18: 
nd  the  last  number,  which  is  of  the  same  kind  with  the  num^ 
er  sought,  possesses  the  middle  place,  and  when  stated  for 
olution  stands  thus ;  yds.  $  yds. 

18  :  5  :  :  90 

Then  multiply  the  second  and  third  terms  together  ;  and  divide 
he  product  by  the  first  term  ;  the  quotient  will  be  the  answer. 

Recapitulating  the  remarks  already  given,  we  have  the  fgl- 
owang 

Rule  : — That  must  be  the  third  term,  Avhich  asks  the  ques- 
ion.  The  first  and  third  terms  must  be  of  one  name.  The 
econd  term  of  divers  denominations.  Multiply  the  second  and 
bird  terms  together,  and  divide  the  product  by  the  first  term  ; 
he  quotient  thence  arising  will  be  the  answer. 

Obs.  This  rule  is  founded  on  the  obvious  principle,  that  the 
nagnitude  or  result  of  any  efl^ecr,  varies  constantly  in  propor- 
ion  to  the  varying  part  of  the  cause ;  thus,  the  quantity  of  arti- 
cles purchased,  is  in  proportion  to  the  money  laid  out ;  and  the 
space  gone  over  by  a  uniform  motion,  is  in  proportion  to  the 
ime. 

ILLUSTRATION. 

Ex.  If  6  yards  of  cloth  cost  $24 ;  what  cost  12  yards  ? 

Ans.  48 

STATEMENT  AND  OPERATION.  Proof  by  Analysis. 

6  :  24  : :  12  6)24 

12  "  

 .  ^^friceoflyd. 

48  12 

^  %^friceofi2yd$. 
6)288 

An».  $48 
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It  is  plain  that  Direct  Proportion  or  the  Rule  of  Three  Direct, 
is  nothing-  more  than  an  application  of  multiplication  and  divi- 
sion. 

Dem.  It  is  evident,  that  when  we  multiply  24  dollars,  the  price 
of  6  yards,  by  12,  the  product  is  6  times  too  much;  then  when  we 
divide  the  product  by  6,  the  first  term,  the  quotient  must  be  the 
price  of  12  yards. 

2.  When  we  divide  $24:,  the  price  of  6  yards,  by  6,  the  quotient 
mu-st  be  the  price  of  one  yard  ;  and  the  price  of  one  yard  multiplied 
by  12,  evidently  gives  the  price  of  12  yards. 

QUESTIONS  FOR  SOLUTION. 

1.  If  8  yards  of  cloth  cost  $24;  what  will  96  yards  cost? 

Ans.  $288 

2.  If  6  pounds  of  tea  cost  $3  :  75  ;  what  cost  18  pounds? 

^7^5.  $11:25 

3.  If  $50  will  buy  40  sheep  ;  how  many  sheep  wall  $1 12  :  50 
buy  ?  A71S.  90 

4.  If  a  man  can  earn  $64  in  4  months ;  how  long  must  he 
work  to  earn  $320  ?  Ans,  20 

5.  If  4  men  build  a  wall  in  20  days,  how  many  men  would 
it  require  to  build  the  same  in  40  days  ?  A7is.  2 

6.  How  many  men  must  be  employed  to  finish  a  piece  of 
work  in  15  days,  which  5  men  can  do  in  24  days  ?     Ans.  8 

7.  If  5  tuns  of  hay  will  beep  25  sheep  over  the  winter;  how- 
many  sheep  can  be  kept  on  12  tuns,  at  the  same  rate? 

Ans.  60 

Obs.  Writers  on  Arithmetic  have  distinguished  the  Rule  of  Three 
into  several  kinds,  viz. :  Direct  and  Inverse;  but  this  is  unnecessary^ 
when  the  nature  of  proporlion  and  the  enunciation  of  the  questions  are 
well  understood.  Furthermore,  these  useless  distinctions  may  be 
avoided,  a.nd  the  obscurity  and  labor  greatly  abridged  by  adopting  one 
general  rule,  and  making  all  propositions  concur  with  Direct  Propor- 
tion. 

As  the  difficulty  in  this  rule  consists  in  the  manner  of  stating 
the  proportion,  the  following  rules  and  illustrations,  wall  enable 
the  pupil  to  solve  any  question  that  may  occur. 

Rule  : — Put  that  term  which  is  of  the  same  name  and  kind 
with  that  of  the  answer,  in  the  third  place,  for  a  multiplier. 

2.  Then,  if  from  the  nature  of  the  question,  the  answer  must 
be  more  than  the  third  term  ;  place  the  larger  of  the  two  re- 
maining terms  in  the  second  place  for  a  multiplicand,  and  the 
other  in  the  first  place  for  a  divisor. 

3.  Multiply  the  second  and  third  terms  together,  and  divide 
the  product  by  the  first,  and  the  quotient  will  be  the  answer. 
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Ex.    If  6  apples  cost  9  cents,  what  will  12  apples  cost? 
STATEMENT  AND  OPERATION.  Proof  by  Analysis. 

6:r2::9  6)  9 

6)108  12_ 
Ans.  18  cts.  A^s.  18  cts. 

Dem.  In  this  question,  9  cents,  is  of  the  same  name  and  kind 
ith  the  answer,  and  stands  in  the  third  place  ;  the  answer  must  be 
I  ore  than  the  third  term,  because  12  apples  will,  at  the  same  rate, 
st  more  than  8;  therefore,  12  occupies  the  second  place,  and  the 
maiinng  term,  6,  the  first  place.  Then  12  multiplied  by  9,  equals 
)8;  which  divided  by  6,  gives  18  cents,  the  answer  in  the  same 
ime  and  kind  with  the  third  term. 

QUESTIONS  FOR  SOLUTION. 

1.  HoAV  many  men  must  be  employed  to  do  a  piece  of  work 
5  days,  which  8  men  can  do  in  15  days  ?  Ans.  24 

2.  If  100  workmen  can  finish  a  piece  of  work  in  12  days  ; 
Ijow  many  are  sufficient  to  do  the  same  in  3  days  ? 

Ans.  400 

3.  How  much  land,  at  $2  :  50  per  acre,  must  be  given  in 
cchange  for  360  acres,  at  $3  :  75  per  acre?  A7is.  540 

4.  If  23  head  of  cattle  can  pasture  in  a  field  fox  57  days, 
ow  long  can  17  head  of  cattle  pasture  in  it?       A7is.  77 -^.f 

5.  If  15  men  can  do  a  piece  of  work  in  84  days;  how  many 
len  must  be  employed  to  perform  it  in  30  days  ?      Ans.  42 

Rule  : — 2.  When  from  the  nature  of  the  question,  the 
iswer  must  be  less  than  the  third  term,  then  the  smaller  of  the 
vo  remaining  terms  must  have  the  second  place,  and  the 
irger,  the  first  place. 
Thus,  If  18  cents  buy  12  apples,  bow  many  will  9  cents 
uy  ?  Ans.  6 

STATEMENT  AND  OPERATION.  Proof  by  Analysis. 

As  18  :9  ::  12  12)180 

9  15)90 
18)108(6^1715,  j^nZl 
108 

Dem.  Here  the  answer  is  in  apples,  and  the  third  term  is  m  ap- 
les,  and  because  9  cents,  at  an  equal  rate,  will  buy  less  than  18 
ents,  the  answer  will  be  less  than  the  third  term ;  therefore  9,  the 
mailer  of  the  remaining  terms,  takes  the  second  place,  and  18,  the 
rger,  the  first  place.  Hence  it  is  evident  from  both  examples,  that 
large  multiplier,  and  a  small  divisor,  produce  a  large  quotient; 
bile  a  small  multiplier,  and  a  large  divisor,  yield  a  small  quotient, 
questions  in  Single  Proportion  may  be  stated  and  worked  in  the 
ve  mode. 
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Method  of  Proof. — In  all  cases,  if  the  sum  be  right,  the 
product  of  the  first  and  fourth  terms  Avill  be  equal  to  the  product 
of  the  second  and  third ;  as  in  the  preceding  examples,  multiply 
18  by  6,  and  it  is  equal  to  108  ;  so  9  multiplied  by  12  is  equal 
to  108. 

QUESTIONS   FOR  SOLUTION. 

1.  If  6  men  can  do  a  piece  of  work  in  10  days  ;  in  how  many 
days  will  12  men  do  it?  Ans.  5 

2.  If  3  teams  can  plow  a  field  in  12  days;  in  what  time  will 
9  teams  do  it  ?  A7is.  4 

3.  If  6  men  can  mow  a  field  of  grass  in  12  days  ;  in  what 
time  will  24  men  do  it?  Ans.  3 

4.  If  8  men  will  do  a  piece  of  work  in  24  days  ;  in  what  time 
will  16  men  do  it?  Ans.  12 

5.  If  25  men  can  do  a  piece  of  work  in  17  days  ;  m  how  ma- 
ny days  will  38  men  do  it?  Ans.  II 

6.  D.  bought  goods  to  the  amount  of  $560,  and  gained  by  the 
sale,  $190  :  40;  how  much  would  he  have  gained  had  he  laid 
out  $150?  Ans.  $51 

PARTICULAR  CASES. 

1 .  A.  can  do  a  job  of  work  in  10  days,  B.  can  do  the  same  in 
15  days ;  how  long  will  it  take  both  together  to  do  the  same 
work?  Ans.  6  days.* 

2-  There  are  5  mills,  the  first  grinds  7  bushels  of  corn  in  an 
hour,  the  2d  5,  the  3d  4,  the  4th  3,  and  the  5th  1  ;  I  demand  in 
what  time  the  5  mills  will  grind  500  bushels,  if  they  work  all 
together  ?  .  Ans.  25  hours. 

3.  If  a  man  can  dig  a  trench  in  15  days,  and  a  boy  can  dig 
the  same  trench  in  1 8  days  ;  in  what  time  can  they  both  dig  it  ? 

Ans.  83^  days. 

4.  If  A.  can  do  a  piece  of  work  alone  in  10  days,  and  A.  and 
B.  in  7  days  ;  in  what  time  can  B  -  do  it  ?       Ans.  231  days. 

5.  A.  can  do  a  piece  of  work  in  10  days,  B.  alone  in  13.  Se 
them  both  about  it  together;  in  what  time  will  it  be  finished? 

Ans.  Sii  days. 


Obs.  It  sometimes  happens,  that  the  given  terms  in  propor- 
tion, are  of  compound  terms  ;  as  yards,  quarters,  nails,  &c.  in 
which  case,  the  first  and  second  terms  must  both  be  reduced  to 
their  lowest  or  like  name,  and  the  third  term  to  its  lowest,  or  ' 
some  convenient  name.  Then  the  answer  will  appear  in  the 
same  name,  and  of  the  same  kind  with  the  third  term.f 

1.  If  175  pieces  of  India  cotton  cost  $1924  :  65,  and  each  piece 
contain  39  yards  ;  what  does  it  cost  per  yard  ?  Ans.  $0  :  28'2 

*  See  Key  for  statements.  Page  230. 

t  All  questions  relative  to  Proportion  can  be  solved  by  the  rule  of  Analysis. 
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2.  If  4  yards  3  quarters  cost  $19  :  what  will  3  yards,  2  quar- 
jrs  cost?  Ans.  $14: 

I  3.  If  5  yards  of  cloth  cost  $14  :  02  ;  what  must  be  given  for  9 

eces,  each  piece  containing  21  yards  1  quarter? 

Ans.  $536  :26'5 
I  4.  If  the  price  of  1  acre  of  land  be  $  18  : 25  ;  what  will  50 
pres,  2  roods,  20  poles  come  to  ?  Ans.  $923  : 90'5 

5.  If  36  bushels  of  wheat  in  one  year  yield  216  bushels; 
m  much  will  36  quarters  yield  in  6  years  1 

Ans.  10368  bush. 

6.  If  57  lb.  7  oz.  of  spices  be  bought  for  $17  :  25  ;  what  must 
pay  for  87  lb.  10  oz.  7  pwt.?  Ans.  $26  :  32 

Method  of  Assessing  Town  Taxes.* 

Rule  : — As  the  valuation  of  the  whole  property  in  the  town, 
to  the  tax,  so  is  the  valuation  of  each  man's  estate,  to  the  tax. 

1 .  The  valuation  of  the  property  in  a  certain  town  according 
the  to^vn's  iuA^entory,  is  $610000,  and  the  tax  levied  on  that 

|wn,  is  $3050  ;  what  is  B's  tax,  whose  estate  according  to  the 
iventory,  is  valued  at  $1200  ?  Ans.  $6 

2.  What  i&the  tax  on  $5679,  at  10  cents  on  a  dollar? 

Ans.  $567  : 90 

3.  If  a  tax  of  $650  be  laid  on  a  certain  school  district,  for 
i-ecting  a  school  house,  and  the  inventory  of  all  the  estates,  in 
lat  district,  amount  to  $120000  ;  what  must  F.  pay  whose  es- 
te  is  $2100?  $11 :37'5 

j  4.  Suppose  a  certain  town  is  to  pay  a  tax  of  $6145  :  88,  and 

*  A  Tax  is  a  sum  of  money  required  of  individuals  by  a  government,  for  the 
56  of  the  nation  ;  or  by  a  town,  county,  society,  or  corporation,  for  the  pur- 
3se  of  defraying  the  expenses  of  the  whole,  in  their  collective  capacity.  A 
.X  is  sometimes  imposed  by  government,  of  a  small  sum  upon  every  male 
'tizen  above  a  certain  age,  and  this  being  the  same  to  all,  and  not  varying 
ith  the  amount  of  an  individual's  property,  is  called,  a  tax  of  so  much  a  head, 
;  of  so  much  a  poll ;  the  word  poll,  meaning  head.  This  is  commonly  abbre- 
ated  into  the  more  concise  expression  poll-tax.    In  some  States  no  poll-tax 

allowed.    Other  taxes  are  usually  rated  or  assessed  on  property.  Property 

of  two  kinds,  real  andpersoaal.  Real  property,  or,  as  it  is  usually  called, 
'.al  estate,  consists  of  possessions,  which  are  f.ced  and  immovable;  as  lands 
ad  buildings.  Personal  property,  comprehends  all  other  possessions,  which, 
■course,  are  movables ;  ks  furniture,  jewels,  money,  cattle,  &lc.  Taxes  are 
ssessed  on  property,  both  real  and  personal.  When,  therefore,  no  particular 
ind  of  property  is  mentioned,  property  gbneralhj,  or,  of  all  kinds,  is  under- 
Jood.  In  order  to  assess  a  tax  of  this  kind,  then,  or,  in  other  words,  to  ap- 
I  orfion  or  rate  it  justly  among  the  individuals  of  a  town  or  society,  we  must 
ave  a  list,  or  inventory  of  all  the  property,  both  real  and  personal  on  which 

is  to  be  assessed.  If  there  is  likewise  a  poll-tax  included  in  the  whole 
mount  given,  we  must  also  have  the  whole  number  of  polls,  or  rateable  heads, 
t  persons.  We  must  then  find  the  number  of  all  the  poll  taxes,  or  the  whole 
oil-tax,  which  we  must  subtract  from  the  %Bhole  given  tax,  and  the  remainder 
i  to  be  assessed  on  property. 
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the  whole  property  of  the  town  is  valued  at  $153647 ;  how  much 
must  a  man  pay,  whose  property  is  valued  at  $23475 : 67 '? 

Ans.  $939 : 02'7 

Obs.    The  above  exs.  can  be  solved  by  Analysis. 

RETROSPECTIVE  OBSERVATIONS. 
The  great  property  of  every  arithmetical  proportion  is  this  ;  that 
the  sum  of  the  second  and  third  terras  is  equal  to  the  first  and  fourth 
This  property,  which  we  must  particularly  consider,  is  expressed  by 
saying  that  the  sum  of  the  means  is  equal  to  the  sum  of  the  extremes 
Thus,  since  2—7=5.  9—14=5, 

we  have  7-{-9=16.  2+14=16.  and  the  sum  we  find  is  16  in  both 
And  conversely,  if  four  numbers,  2,  7,  9,  14,  are  such,  that  the 
sum  of  the  second  and  third  is  equal  to  the  sum  of  the  first  and 
fourth,  that  is,  if  7-f9=i6.  2+14=16,  we  conclude,  without  a  poS' 
sibility  of  mistake,  that  these  numbers  are  in  arithmetical  proper 
tion. 

When  in  arithmetical  proportion,  the  second  term  equals  th( 
third,  we  have  only  three  numbers;  the  property  of  which  is  this 
the  difference  between  the  first  and  the  second  number  is  equal  tc 
the  difference  between  the  second  and  the  third. 

The  three  numbers  19,  15,  11,  are  of  this  kind,  since 
19—15=4.  15—11=4. 

The  foundation  of  Proportion  is  this.  We  suppose  three  num 
bers  given  and  seek  a  fourth,  which  may  be  in  geometrical  propor 
tion  ;  so  that  the  first  may  be  to  the  second,  as  the  third  is  to  th 
fourth. 

It  matters  not  Avhether  the  second  term  be  multiplied  by  the  third 
or  the  third  by  the  second,  only  let  one  of  them  be  multiplied  by  th 
other,  and  the  product  divided  by  the  first ;  the  quotient  will  be  th 
answer. 

Ex.  If  4  cords  of  wood  cost  8  dollars,  Avhat  will  16  cords  cost? 

4  :  16::8  :  32 ;  for  16x8=128-^4=32  Ans  _ 

Obs.  1.  It  may  be  observed,  that  of  the  four  terms  employed  i 
the  proposition,  two  are  referred  to  v/ood  and  tv/o  to  money.  An 
that  they  are  proportionate  ;  that  is  as  wood  is  to  wood,  so  is  mone 
to  money ;  or  as  wood  is  to  money,  so  is  wood  to  money. 

Obs.  2.  The  principles  upon  which  proportion  is  founded,  ma 
be  thus  illustrated. 

If  four  numbers  are  proportional,  the  product  of  the  extremes, 
equal  to  the  product  of  the  means.  Therefore,  a  division,  either  c 
the  product  of  the  extremes,  or  of  the  product  of  the  means,  by  th 
first  extreme,  will  give  the  otiier  extreme. 

Thus:  as  4:8::16:32. 
And  32X4=128,  the  product  of  the  extreme. 
And  8X16=128,  the  product  of  the  means. 

Now  the  last  product  divided  by  the  first  extreme,  (l28-J-4=32 
gives  the  other  extreme,  and  the  first  product  divided  by  the  fir 
means,  (128-^8=16,)  gives  the  other  means.  Hence,  the  propriet 
of  multiplying  the  second  and  third  terms  together,  and  dividing  i\ 
product  by  the  first  term/ 
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COMPOUND  PROPORTION. 
Compound  Proportion,  or  as  it  is  sometimes  called,  the 
)uble  Rule  of  Three,  teaches  to  resolve  by  one  statement 
ph  questions  as  require  two  or  more  statements  by  Single  Pro- 
ftion,  and  hence  the  rule  has  derived  its  name.  In  this  rule 
•re  is  always  an  odd  number  of  terms  given,  as  five,  seven, 
le,  &c.  In  questions,  generally  under  this  rule,  there  are 
1  terms  given  to  find  a  sixth  ;  the  three  first  terms  are  a  sup- 
ition,  the  two  last  a  demand. 

tluLE  : — 1.  Put  the  term  of  the  supposition  which  implies 
principal  cause  of  action,  gain  or  loss,  in  the  first  place. 
2.  That  term  which  relates  to  time,  distance,  place,  &c.  in  the 
ond  place ;  and  the  other  suppositive  term  in  the  third  place. 
^.  Put  the  two  remaining  terms  of  demand  directly  under 
se  of  the  same  name  and  kind  with  the  supposition, 
i.  If  the  blank  place  for  the  term  sought,  fall  under  the 
cd  term,  then  multiply  the  first  and  second  terms  together  for 
ivisor,  and  the  other  three  for  a  dividend  ;  the  quotient  will 
!the  answer. 

But  if  the  blank  place  fall  under  the  first  or  second  term, 
[Itiply  the  third  and  fourth  terms  together  for  a  divisor,  and 
other  three  for  a  dividend ;  the  quotient  will  be  the  answer. 
Sx.  If  2  men  can  do  12  rods  of  ditching  in  6  days,  how  much 

I  8  men  do  in  24  days  ? 

OPERATION. 

2  :  6  :  12    Then,  2x6=12,  divisor. 

8  :  24  12x8=96x24=2304,  dividend. 

And  2304-^12=192  Ans. 
I.  If  7  men  can  reap  84  acres  of  wheat  in  12  days,  how  many 
n  can  reap  100  acres  in  5  days,  at  the  same  rate  ? 

Ans.  20 

When  the  carriage  of  24  cwt.  for  45  mi.  is  $18,  how  much 

II  it  cost  to  carry  76  cwt.  121  mi.?  Ans.  $153  :  26 

Obs.  There  is  another  method  of  stating  questions  in  this 
^e,  which  is  sometimes  preferred. 

Rule  : — 1.  Put  that  term  which  is  of  the  same  name  and 
id  with  the  answer,  in  the  third  place. 

|2.  Take  one  term  from  the  supposition,  and  one  from  the  de- 
lind,  both  of  the  same  name  and  kind  and  put  them  in  the  first 
lid  second  places,  as  in  single  proportion. 
9.  Take  the  two  remaining  terms,  and  place  each  under  its 
ce  term  in  the  first  and  second  places ;  multiply  the  terms  in 
e  second  place  together,  and  their  product  by  the  third  term 
r  a  dividend ;  multiply  the  terms  in  the  first  place  together 
if  a  divisor,  the  quotient  will  give  the  answer. 
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Ex.  If  6  men  eat  10  pounds  of  bread  in  8  days,  how  much 
will  12  men  eat  in  24  days  ? 

OPERATION. 

6  :  12  .        Then,  12x24=288x10=2880,  dividend. 
8  :  24  "  6x8=48,  divisor.    2880-5-48=60,  Ans. 

1.  If  $100  principal  in  12  months  gain  $6  interest,  what 
principal  will  gain  $18  in  15  months  ?  Ans.  $240 

2.  If  4  men  mow  48  acres  in  12  days,  how  much  will  8  men 
mow  in  16  days.  Ans.  128  acres, 

3.  If  $4  pay  8  men  for  3  days'  work,  how  long  must  20  men 
work  for  $40 1  Ans.  12  days. 

4.  If  $100  gain  $6  interest  in  12  months,  what  will  $400 
gain  in  8  months  ?  Ans.  $16 

Note.  There  is  a  method  of  contracting  operations,  viz. :  Divide  the 
two  second  terms  by  the  two  first,  respectively,  and  multiply  the  product 
of  the  quotient  by  the  third  term. 

Ex.  If  6  men  eat  10  pounds  of  bread  in  8  days,  what  will 
serve  12  men  for  24  days? 

OPERATION. 

6  :  12     ^  12^6=2. 
8:24"^^  24-^-8=3x2=6x10=60, 
Any  question  in  Compound  Proportion,  may  be  answered  by 
two  statings  in  Single  Proportion. 

Ex.  If  $100  in  12  months,  gain  $6,  what  will  $600  gain  in 
9  months  ? 

OPERATION. 

Thus  :  100  :  6  ::  600  12  :  36  ::  9 

6  9 


100)3600($36  12)324 

30Q  $"27  Ans. 

600 
600 

Thus  we  see  the  question  solved  by  Single  Proportion,  in 
plain  and  easy  statements  :  More  simple  by  multiplication  and 
division,  or  Analysis, 

Thus  :  100)6:00(6  cts.  the  gain  on  a  dollar  for  one  year. 

600  6  00 

_ — ~  12)36:00  the  gain  on  $600  for  a  year. 

^^'^^  ~$3:00  the  gain  on  $600  for  a  month. 

_9 

$27  the  gain  of  $600  for  9  months. 
1.  If  10  persons  expend  $9  in  12  weeks,  how  much  will 
serve  20  persons  24  weeks /?  Ans.  $36 
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If  $100  in  one  year  gain  $6,  what  will  $400  gain  in  9 
ths  ?  Ans.  $18 

If  7  men  can  build  84  rods  of  wall  in  6  days,  in  how  many 

will  10  men  build  140  rods?  Ans.  7  days. 

If  50  men  consume  15  bushels  of  grain  in  40  days,  how 
1  will  30  men  consume  in  60  days?         Ails.  13^  bush. 

aUESTIONS  ON  PROPORTION. 
What  is  Proportion,  or  the  Rule  of  Three'?— F.  ^7.  178.  Why 
I  Proportion  1  Why  Rule  of  Three  1  How  is  the  rule  divided  1 
is  the  proportion  between  numbers  written  1 — Of  what  kind  are 
ven  numbers  1 — Obs.,  p.  179.  How  placed  in  stating  '?  Where  is 
ird  term  placed'?  which  terms  multiplied  together'?  which  used 
divisor '?  What  is  the  rule  of  operation '?  V.  p.  179. 
Dn  what  obvious  principle  is  Proportion  founded. — Obs.,  p.  179. 
two  Rules  are  applied  to  the  performance  of  an  operation '?  What 
Note  relative  to  Analysis  '?  V.  p.  182.  How  is  the  first  Ex.  de- 
bated 1  V.p.  180. 

.s  there  any  necessity  for  making  a  distinction  between  Direct  and 
se  Proportion  1  V.  p.  180.  Why  not  1  Repeat  the  Rule  for  stating 
.estions,  whether  in  Direct  or  Inverse  Proportion  '?  V.  p.  180.  The 
of  the  statement '?  V.  p.  182.  What  is  the  principal  difiiculty  in 
ule  1  V.  p.  180.  How  obviated '?  How  is  this  performed  1  Can. 
ule  of  Three  be  dispensed  with  1  Ans.  Yes. 

tVhat  is  the  property  of  proportion  1  How  is  it  expressed  *?  How 
e  find  Virithout  the  possibility  of  a  mistake,  that  numbers  are  in 
metical  proportion  1  What  is  the  foundation  of  proportion  1  Is  it 
consequence  which  terms  we  multiply  together,  the  second  by  the 
or  the  third  by  the  second  1  What  is  observed  in  the  1st  Obs.,  p. 
What  in  the  2d  1  What  if  the  terms  be  compound  1  V.  p.  182,  &c. 


iVhat  does  Compound  Proportion  teach  How  many  terms  are 
in  this  rule'?  Repeat  the  Rule  of  operation  1 — p.  185.  There  is 
!r  method,  Avhat '?  the  rule  ?— p.  185.  What  is  said  in  the  note 
iting  contracting  operations,  p.  186 '?  Can  any  question  in  Com- 
'  Proportion  be  solved  by  two  or  more  statements  in  Single  Propor- 
V.  operation^  p.  186.  Can  questions  in  this  rule  be  reduced  back 
iple  multiplication  and  division  without  any  formal  statement  % 
\ratio7i,  p.  186. 


DUODECIMALS. 

lodecimals  are  parts  of  a  foot,  which  decrease  in  a  twelve- 
)roportion.    This  measure  is  applied  to  the  admeasure- 
of  joiner's  work,  and  the  solid  contents  of  bodies,  &c. 
fcey  are  called  Duodecimals,  from  the  Latin  word  duodecim, 
Jp.  signifies  twelve.    Duodecimals  are  commonly  used  only 

Ieasuring  length,  surface  and  solidity. 
lineal,  square,  or  solid  foot,  is,  therefore,  considered  the 
or  whole  number.    The  lower  denominations,  or  orders, 
f  course  fractions  of  a  foot. 
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The  terms  are,  12  fourths  make  1  third,  marked 

12  thirds  „     1  second,     „  " 

12  seconds  „     1  inch,       „  in. 

12  inches  ,.     1  foot,        „  ft. 

ADDITION. 
Rule  : — Place  the  numbers,  and  proceed  as  in  Compound 
Addition,  observing  to  carry  one  for  every  twelve. 

10 ft.  bin.  1"  W"  6""  37/^.  8m.  11"  6"'  9" 

15  9  5  7      7  -       42     10  5  3  11 

16  5  1  2  9  18  8  1  5  10 
12  6  6  5    10             19      3  2  9  10 


55       2       938  118      6  924 

3.  Four  boards  measure  as  follows  :  17  ft.  Sin.  6";  18  ft.  10 in, 
5"  8'":  21  ft.  10  in.  4"  10'"11"";  and  24  ft.  10  in.  9":  what  is 
the  amount?  Am.  83  ft.  1  in.  1"  6"'  II"' 

SUBTRACTION. 
Rule  : — Place  the  numbers,  and  proceed  in  the  operation, 
the  same  as  in  compound  subtraction,  observing  to  borrow  twelve 
when  necessary,  and  carry  one, — thus : 

30/if.   5in.   6"  8"'    10""  330/^.    10m.  8"  1"'  6" 

16      8      7    5       6  132        8     10    5  9 

13       8      11     3       4  198        1      9     7  9 

3.  D's.  stock  of  boards  measures  416  ft.  8  in.  9",  and  E's 
341ft.  2  in.  9":  what  is  the  price  of  the  difference,  at  3f  cents  a 
foot?  ^ws.  $2:834 

MULTIPLICATION. 
Rule  : — Place  the  terms  of  the  multiplier  under  the  corres- 
ponding terms .  in  the  multiplicand  ;  multiply  each  term  in  the 
multiplicand  by  each  term  in  the  multiplier,  placing  the  product, 
when  multiplying  by  feet,  directly  under  the  multiplicand,— 
when  multiplying  by  inches,  one  place  to  the  right  hand, — when 
multiplying  by  seconds,  two  places, — ^by  thirds,  three  places  ;— 
observing  to  carry  one  for  every  twelve  :  add  the  several  num- 
bers in  the  order  in  which  they  stand,  carrying  one  for  every 
twelve — this  amount  will  be  the  product. 

Thus  :  Multiply  7ft.    3in.  2" 
By         2       7  3 
14       6  4 

4       2  10  2'" 

1       9       9  6"" 


18      10      U  U 
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FoTE.  Here  it  appears  that 

feet  multiplied  by  feet  produce  feet ; 
feet       "        by  inches    "     inches ; 
feet       "        by  seconds  "     seconds ; 
inches  "        by  inches         seconds ; 
inches  "        by  seconds  "     thirds ; 
>  seconds "        by  seconds  "  fourths. 
Bs.  The  above  operation  is  the  ordinary  method  of  solving 
itions  in  Duodecimals  :  but  the  result  is  evidently  the  same, 
3  begin  by  multiplying  the  low^est  denomination  of  the  mul- 
jand,  and  divide  each  product  by  12,  and  place  each  reraain- 
ander  its  like  name,  as  will  be  seen  by  comparing  the  same 
nple,  performed  according  to  the  directions  just  given ; 
:.h  is  preferable,  as  it  is  more  strictly  conformable  to  what 
s  place  in  the  multiplication  of  numbers  accompanied  by  de- 
lIs.    This  mode  of  operation  is  much  easier  for  the  pupil, 
as  taken  from  Lacroix. 

1st.  Example  by  Lacroix's  Method. 


Multiply  7ft. 

2" 

By  2 

7 

3 

1  9 

9 

6 

4 

2  10 

2 

14 

6  4 

18 

10  11 

11 

6  Ans. 

ft.  in. 

"       ft.  in. 

ft. 

4ult.  7  2  8  by  5  2  6  Ans.  37  7  4  8 
klult.  12  4  0  by  2  7  0  Ans.  31  10  4  0 
^ult.  14  6  0  by  5  8  Ans.  6  10  2  0 
kult.  28  2  0  by  24  6  0  .  Ans.  690  1  0  0 
Multiply  9  feet  6  inches,  by  4  feet  9  inches. 

Ans.  45  ft.  1  in.  6" 
Multiply  8  feet  11  inches,  by  7  feet  10  inches  ? 

Ans.  69  ft.  10  in.  2" 
Multiply  9  feet  8  inches,  6",  by  7  feet  9  inches,  3" 

Ans.  75  ft.  5  in.  3"  7"'  6"" 
How  many  square  feet  in  a  board  10  feet  8  inches  long, 

1  foot  5  inches  broad  ?  Ans.  15  ft.  1  in.  4" 
How  many  square  feet  in  a  board,  14  feet  9  inches  long, 

2  feet  6  inches  wide  ?  Ans.  36  ft.  10  in.  6" 
What  are  the  contents  of  a  door  6  feet  9  inches  3"  long, 

3  feet  5  inches  wide  ?  Ans.  2d  ft.  I  in.  7"  3'" 
How  many  square  feet  in  a  flag  stone,  5  feet  10  inches 

,  and  4  feet  7  inches  broad?  Ans.  26  ft.  8  in.  10" 

Find  the  square  feet  in  a  board  17  feet  7  inches  long,  and 
X  5  inches  wide  7  Ans.  24  ft.  10  in.  1 1" 
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MENSURATION. 


10.  What  is  the  price  of  a  marble  slab,  whose  length  is  5  feet 
7  inches,  and  breadth  1  foot  10  inches,  at  one  dollar  per  foot? 

Ans.  $10  :  23'5 

11.  What  will  the  painting  of  a  floor  come  to,  at  10  cts.  per 
square  yard,  allowing  the  floor  to  be  21  feet  8  inches  long,  and 
the  breadth  14  feet  10  inches  ?  Ans.  $3  :  57 

Note.  Divide  tfee  square  feet  by  9,  and  the  quotient  will  be  square 
yards. 

12.  What  is  the  contents  of  12  windows,  each  measuring  3 
feet  10  inches  long,  2  feet  8  inches  broad  ;  what  will  the  glaz- 
ing come  to  at  25  cents  per  foot. 

Ans.  122  ft.  8  in.  $30  :  66'6  amount. 
Obs.   In  computing  solid  measure,  the  given  length  must  be 
multiplied  by  the  given  breadth,  and  that  product  by  the  given 
height ;  the  last  product  will  be  the  answer. 

1.  How  many  solid  feet  in  a  pile  of  wood  8  feet  long,  3  feel 
wide,  and  2  feet  8  inches  high  ?  A7is.  64  ft. 

2.  A.  boug-ht  a  load  of  wood,  Avhich  was  9  feet  6  inches  long, 
3  feet  4  inches  wide,  and  3  feet  7  inches  high ;  what  did  it  wai 
of  a  cord?  Ans.  lift.  6  in.  4" 

3.  How  much  wood  in  a  pile  3  feet,  8  inches  wide,  3  feet  [i 
inches  high,  and  6  feet  7  inches  long  ? 

Ans.  82  ft.  5  in.  8"  4'" 

4.  What  are  the  contents  of  a  solid  stick  of  timber,  7  feet  C 
inches  long,  1  foot  3  inches  wide,  and  1  foot  10  inches  thick? 

Ans  17  ft.  2  in.  3" 


MENSURATION. 

Mensuration  has  reference  to  that  branch  of  common  arith 
metic  which  treats  of  the  admeasurement  of  surfaces,  and  th 
relative  magnitude  of  bodies. 

Rule  : — When  the  length  of  a  board  or  plank  is  in  feet,  an 
the  width  in  feet,  multiply  them  for  the  contents  in  feet. 

When  the  length  is  in  feet  and  the  width  in  inches,  multipl 
the  length  by  the  width,  and  divide  the  product  by  12  for  feet. 

When  the  length  of  timber  or  joist  is  in  feet,  and  the  side  ( 
sides  in  inches,  multiply  the  product  of  the  sides  by  the  lengt 
and  divide  by  12  for  feet,  board  measure. 

Ex.  1.  In  a  board  or  plank  19  feet  long,  and  2  feet  wide,  ho 
many  feet?  Ans.  38 

OPERATION. 

19x2=38 

2.  In  a  board  or  plank  23  feet  long,  and  17  inches  wide,  h( 
many  feet?  -  '  Ans.  32  ft.  7  in. 
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OPERATION. 

23x17=391-5-12=32  Tin. 

How  many  feet  in  a  joist,  8  inches  square  and  30  feet 
?  Ans.  160 

OPERATION. 

8x8=64x30=1920-5-12=160 


length. 

width. 

20  feet. 

9  inches. 

40 

6 

36 

12 

30 

15 

15 

18 

equire  the  superficial  feet  in  the  following  lot  of  boards, 

Answers. 
feet,  inches. 
15  0 
20  0 

36  0 

37  6 
22  6 

jquire  the  contents  of  the  following  pieces  of  timber  in 
1  measure,  the  length  and  side  of  the  square  being  given. 

Answers. 

length.  square.  feet.  inches. 

30  feet.  6  inches.  90  0 

30  9  202  6 

30  23  1322  6 

28  16  597  4 


calculate  interest  on  notes,  bonds,  <^c.  on  which  partial 
ents  have  been  made. —  The  following  Rule  was  established 

Superior  Court  of  Connecticut,  in  1784. 
LE  : — "  Compute  the  interest  to  the  time  of  the  first  pay- 
if  that  be  one  year  or  more  from  the  time  the  interest 
enced,  add  it  to  the  principal,  and  deduct  the  payment 
he  sum  total.  If  there  be  after  payments  made,  compute 
terest  on  the  balance  due  to  the  next  payment,  and  then 

the  payment  as  above ;  and,  in  like  manner  from  one 
ent  to  another,  till  all  the  payments  are  absorbed  ;  provided, 

e  between  one  payment  and  another  be  one  year  or  more, 
f  any  payment  be  made  before  one  year's  interest  hath 
ed,  then  compute  the  interest  on  the  principal  sum  due  on 
bligation  for  one  year,  add  it  to  the  principal ;  and  compute 
terest  on  the  sum  paid,  from  the  time  it  was  paid,  up  to  the 
)f  the  year  ;  add  it  to  the  sum  paid,  and  deduct  that  sum 
;he  principal  and  interest  added  as  above.  If  any  payment 
de  of  a  less  sum  than  the  interest  arisen  at  the  time  of  such 

nt,  no  interest  is  to  be  computed,  but  only  on  the  principal 
or  any  period."— ifir^y.?  Reports,  p.  49. 
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WITH  INDORSEMENTS. 


J.  Suppose  a  note  was  given  on  demand  for  1000  dollars, 
dated  February  1,  1825.  On  which  were  the  following  indorse 
ments- 

1.  April  1,  1826,  Received,  $80 

2.  August  1,  1826,  30 

3.  Oct.  1,  1827,  10 

4.  December  1,  1827,  600 

5.  May  1,  1828,  200 
What  was  the  balance  due  on  the  note,  Oct.  1,  1828,  at  6  pei 

cent  ?  Ans.  $263  : 93 

$1000  Principal. 

70  Interest  to  the  1st  ind't.,  being  1  year  and  2  mo. 
1070  Amount. 

80  1st  Indorsement. 
990  Prmcipal  remaining  due,  April  1,  1826. 
99  Interest  to  the  4th  ind't.,  being  1  yr.  and  8  mo 

1089  Amount  to  do. 
30     2d  Indorsement. 
2  :  40  Interest  to  the  4th  Indorsement. 


32 

40 

10: 

600 

642 

40 

446 

60 

22: 

33 

468 

93 

3d  Ind't.,  which  does  not  bear  in't.  because  1  y 
in't.  has  accrued  on  new  principal. 
4th  Indorsement. 
Deduct  from  1089  dollars. 
Principal  remaining  due,  Dec.  1,  1827. 
Interest  to  Oct.  1,  1828,  being  10  months. 
Amount  to  do. 

200        5th  Indorsement. 

5        Interest  to  Oct.  1,  1828,  being  5  months. 
205        Amount — deduct  from  468  : 93  cts. 
$263  :  93  cts.  Balance  due,  Oct.  1,  1828. 
2.  Suppose  a  bond  or  note  dated  May  10th,  1824,  was  gij 
for  2000  dollars,  interest  at  6  per  cent,  upon  which  were 
following  indorsements,  viz : 

1.  March  10,  1825,  Received,  $800 

2.  May  10,  1826,  400 

3.  Sept.  10,  1827,  300 
What  remained  due  January  10,  1829  ?    Ans.  $831  : 571 

The  following  Rule  was  established  by  the  Superior 
of  the  State  of  Massachusetts  in  1821. 

Rule  :~"  Cast  the  interest  up  to  the  first  payment,  and  ii 
payment  exceed  the  interest,  deduct  the  excess  from  the  prj 
pal,  and  cast  the  interest  upon  the  remainder  to  the  time  of 
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ind  payment.  If  the  payment  be  less  than  the  interest,  place 
itself,  and  cast  on  the  interest  to  the  time  of  the  next  pay- 
,  and  so  on,  until  the  payments  exceed  the  interest,  then 

jict  the  excess  from  the  principal,  and  proceed  as  before." — 

\s.  Reports,  Vol.  17,  page  418. 

EXAMPLES. 

Suppose  a  note  was  given  on  demand  for  $1000,  dated 
•uary  1,  1825,  on  which  were  the  following  indorsements. 
April  1,  1826,  Received,  $80 
August  1,  1826,  30 
October  1,  1827,  10 
December  1,  1827,  600 
May  1,  1828,  200 
'hat  remained  due  on  the  note,  Oct.  1,  1828,  at  6  per  cent? 

Ans.  $265 :  87'2 
$1000  Principal. 

70  Interest  to  the  first  ind't.,  being  1  yr.  2  months. 
1070  Amount  to  do. 

80  1st  Indorsement. 
990  Principal  remaining  due,  April  1,  1826. 

19  :  80  Interest  to  the  2d  Indorsement,  being  4  mo. 
1009  :  80  Amount  to  do. 

30  :      2d  Payment. 
979  :  80  Principal  remaining  due,  Aug.  1,  1826. 
68  :  58'6  Interest  to  the  3d  Indorsement. 
9  :  79'8  Interest  to  the  4th  ind't.,  on  same  principal ; 
the  interest  exceeding  the  payment, 
1058  :  18'4  Amount  to  the  4th  Indorsement. 


10  3d  Indorsement. 

600  4th  Indorsement. 


610         Sum  of  the  3d  and  4th  Ind't.,  deducted. 


448 :  18'4  Principal  remaining  due,  Dec.  1,  1827. 

1 1  :  20'4  Interest  to  the  fifth  payment. 
459  :  38'8  Amount  to  do. 
200:        5th  Indorsement. 

259  :  38'8  Principal  remaining  due,  May  1,  1828. 
6  :  48'4  Interest  to  Oct.  1,  1828. 
$265  :  87'2  Balance  due  on  note,  Oct.  1,  1828. 
^uppose  a  bond  or  note  v/as  given  for  1200  dollars,  at  6 
|nt  interest,  dated  Oct.  15th,  1826,  on  which  were  the  foi- 
J  fe  payments,  viz.  Oct.  15th,  1827,  Received  1000  dollars, 
aiSth,  1828,  Rec'd.  200  dollars.    What  remained  due  Oct. 
If 828?  ^«.5.$82:56'4 
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WITH  INDORSEMENTS. 


The  followijig  Rule  is  established  for  the  practice  of  the 
Courts  in  the  State  of  New  York  : 

Rule  : — "  The  Rule  for  casting  Interest,  where  partial  pay- 
ments have  been  made,  is  to  apply  the  payment,  in  the  first 
place,  to  the  discharge  of  the  interest  then  due.  If  the  payment 
exceeds  the  interest,  the  surplus  goes  towards  discharging  the 
principal,  and  the  subsequent  interest  is  to  be  computed  on  the 
balance  of  principal  remaining  due.  If  the  payment  be  less 
than  the  Int.,  the  surplus  of  interest  must  not  be  taken  to  aug- 
ment the  principal,  but  interest  continues  on  the  former  princi- 
pal until  the  period  when  the  payments,  taken  together,  exceed 
the  interest  due,  and  then  the  surplus  is  to  be  applied  towards 
discharging  the  principal ;  and  interest  is  to  be  computed 
the  balance  of  principal  as  aforesaid." — Johnson's  Chancery  R( 
ports,  Vol.  1,  page  17. 

1.  Suppose  you  have  a  bond  against  B.  for  1000  doUan 
dated  May  15th,  1821,  upon  which  you  find  the  following  In 
dorsements,  viz. 


m. 


d. 


1.  Sept.  20th,  1822.  Rec'd.  $150:60  cts.        1  4  5 

2.  Oct.  25th,  1824    -    -       200:90  2  1  5 

3.  July  11th,  1826    -    -        75:20  1  8  161 

4.  Sept.  20th,  1827    -    -      112:  11  1  2  91 

5.  Dec.  25th,  1828  -  -  105:00  1  3  5| 
What  remained  due  upon  the  bond  May  20,  1829 1  Inter] 

to  be  cast  at  7  per  cent?  Ans.  $869:  19'l 

$1000  Principal.  y.    mo.  da. 

/     94  :  30'5  Int.  to  the  1st  ind't.  being    1      4  5 

1094 :  30'5  Amt.  due,  at  the  time  the  1st  pay't.  was : 
150  :  60    1st  payment  deducted. 

943:  70'5  Principal  remaining  due,  Sept.  20,  1822. 
138  :  54' 1  Interest  to  Oct.  25,  1824. 


1082  :  24'6  Amt.  at  the  time  of  the  2d  payment. 
200  :  90    2d  Payment  Oct.  25,  1824. 

881  :  34'6  Principal  remaining  due,  Oct-  25,  1824- 
C  $105  :  56'5  Int.  ex'ds.  the  p't.  July  11, 
179  :  08'3  }     73:51'8  Int.  to  Sept.  20,  1827,  upon  I 
 t   179 :  08'3  sum  of  the  Int's.  [prinJ 


1060:42'9  Amount 


75  : 20 

112:11  [20, 
187:31     Sum  of  the  3d  and  4th  pay'ts.  deducted] 
"  ^         (Carried  up.) 
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:     873  :  1  i'9  Principal  remaining  due,  Sept.  20,  1827. 
I       77  :  24'6  Interest  to  Dec  25th,  1828. 
I     950 :  36'5  Amount  to  do. 
105  :        5th  payment  deducted. 
845  :  36'5  Principal  remaining  due,  Dec.  25,  1828. 
23  :  83'4  Interest  to  May  20,  1829- 
$869  :  19'9  Balance  due  May  20,  1829. 

.  note  was  given,  April  20th,  1825,  of  $800 :  50  cts. ;  May 
1,  1826,  250  dollars  were  indorsed  ;  and  Dec.  20th,  1828, 
dollars  were  indorsed ;  what  was  due  on  the  note  June  20th, 
9  ;  Interest  at  7  per  cent  ?  Ans.  $436  :  82'4 


COMPOUND  INTEREST. 

lompound  Interest  is  that  which  accrues  on  the  amount  of 
I  principal  and  Interest.  That  is,  the  interest  for  the  given 
!  F  is  added  to  the  principal,  and  the  amount  constitutes  a  prin- 
1 .1  for  another  given  time,  and  so  on.    The  time  may  be 

16,  six,  or  twelve  months,  as  the  parties  may  agree. 

tULE  : — 1.  Find  the  amount  of  the  given  principal,  at  the 
m  rate  and  time,  as  in  simple  interest,  which  will  form  a  new 
icipal  for  another  period  of  time. 

.  Subtract  the  first  principal  from  the  last  amount,  and  the 
ainder  will  be  the  interest.    Thus  : 

.  What  is  the  compound  interest  of  $150  for  5  years,  at  4 
cent  a  year  ? 

X,04=6:00  interest  for  1  year,  and  150+6 : 00=$  156, 
:nount  of  principal  for  2d  year. 

X,04=6:24  interest  2d  year,  and  156+6  :  24=$162  :  24 
nount  of  principal  for  3d  year. 

:  24x,04=6  :  48'9  interest  3d  year,  and  162 :  24+6  :  48'9= 
168  :  72'9  amount  or  principal  for  4th  year. 
|:  72'9x04=6  :  74'9  interest  4th  year,  and  168 : 72'9+6  :  74'9 
:175:  47'8  amount  and  principal  5th  year. 
|:  47'8x,04=7  :  01'9  int.  5th  year,  and  175  :  47'8+7  :  01 '9= 
,182  :  49'7  amount  5th  year.  Then 
j        $182 :  497—150=32  :  497  com.  int.  5  years.  Ans. 
|.  What  is  the  compound  interest  of  $210  :  50  for  3  years,  ai 
I  b  cent  a  year  ?  Ans.  $40  :  20'8 
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A  concise  and  easy  Method  of  casting  Compound  Interest,  at 
6  per  cent,  on  any  sum  in  Federal  Money. 
Rule  : — Multiply  the  given  sum,  if 
For  2  years,  by  112,36  For  7  years,  by  150,3630 

 3  years,  —  119,1016   8  years,  —  159,3848 

 4  years,  —  126,2476    9  years,  —  168,9478 

 5  years,  —  133,8225   10  years,  —  179,0847 

 6  years,  —  141,8519   11  years,  —  189,8298 

Note.  Three  of  the  first  or  highest  decimals,  in  the  above  numbers, 
will  be  sufficiently  accurate  for  most  operations ;  the  product,  remem. 
Dering  to  move  the  separatrix  two  figures  from  its  natural  place  towards 
the  left  hand,  will  then  show  the  amount  of  principal  and  compound  in- 
terest for  the  given  number  of  years.  Subtract  the  principal  from  the 
amount  and  it  will  show  the  compound  interest. 


INVOLUTION. 

When  a  number  is  multiplied  into  itself,  it  is  said  to  be  is- 
volved,  and  the  process  is  called  Involution. 

The  product  which  is  obtained  by  multiplying  a  number  into 
itself  is  called  a  Power.  The  power  is  often  indicated  by  i 
figure  placed  at  the  right  of  the  number,  thus  2  *  which  is  calk  L, 
the  index  or  exponent  of  that  power.  The  number  involved ' 
called  the  Root,  or  first  power.  When  the  root  is  used  as 
factor  twice,  it  is  called  the  second  power  ;  when  three  timei 
the  third  power,  &c.  The  different  powers  have  other  nams 
beside  their  numbers,  viz.  The  square,  2d  power  ;  cube, 
power  ;  biquadrate,  4th  power  ;  sursolid,  5th  power  ;  squarl 
cubed,  6th  power,  &c. 

Involution  is  performed  by  the  following 

Rule  : — Multiply  the  given  root,  or  number  by  itself, 
that  product    by  the  same  number,  and  so  on  to  the  requirj 
power.    Thus : 

1.  What  is  the  6th  power  of  2  ?  Ans.  64| 

2x2=4,  the  2d  power  ;  4x2=8,  the  3d  power  ;  8x2=16,  the 
power ;  16x2=32,  the  5th  power ;  and  32x2=64,  the 
power. 

What  is  the  4th  power  of  4  ?  Ans.  256  What  is  the  cut 
6  ?  Ans.  216  What  is  the  square  of  14  ?  Ans.  196.  Whs 
the  2d  power  of  64  ?  Ans.  4096  What  is  the  biquadrate  of 
Ans.  625 

To  involve  a  number,  multiply  it  into  itself,  as  often  as  tl^ 
are  units  in  the  exponent,  save  once. 

Note.  The  exponent  shows,  not  how  many  times  we  ar| 
multiply,  but  how  mrniy  times  ths  rooi  is  used  as  a  factor ^ 
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Involve  9^  .    Ans.  729     Involve  6^  .  Ans.  7776  Involve 
f.     Ans.  10000     Involve  211  \  Ans.  9393931 
!)bs.  a  vulgar  fraction  is  involved  by  multiplying  the  nrtmerator  by 
If,  and  the  denominator  by  itself. 

y  mixed  number  must  first  be  reduced  to  an  improper  fraction,  or  a 
imal  before  involving  it. 

L  decimal,  is  involved  the  same  as  a  whole  number — point  otFthe  same 
n  multiplication  of  decimals. 

What  is  the  4th  power  of  f  ?  Ans.  eV?-  What  is  the  square 
r?  Ans.  i  What  is  the  cube  of  f?  Ans. /4V  Involve  A 
;he  4th  power.   Ans.  -g -9-^1  -» 

rhat  is  the  square  of  5^?  Ans.  30i-    What  is  the  square  of 
Ans.  18  fV     What  is  the  square  of  30  H  Ans.  915-iV 
What  is  the  square  of  ,5  ?  Ans.  ,25     What  is  the  square  of 
?  Ans.  1,44     What  is  the  square  of  37,5  ?  Ans.  1406,25 
tiat  is  the  6th  power  of  5,03  ?  Ans.  16196,005304479729 
N'oTE.    Involving  a  vulgar  or  decimal  fraction  diminishes  it 
the  same  proportion,  as  a  whole  number  becomes  increased. 


EVOLUTION. 
This  is  the  extracting  or  finding  the  roots  of  any  given 
vers ;  or  it  is  exactly  the  reverse  of  Involution.    There,  a 
t  was  given  to  find  a  power.    Here,  a  power  is  given  to  find 
oat. 

The  root  of  any  number  or  power,  is  such  a  number,  as  being 
(Itiplied  into  itself  a  certain  number  of  times,  will  produce  that 
ver.  Thus,  2  is  the  square  root,  or  2d  root  of  4,  because  2^^ 
1x2=4 ;  and  3  is  the  cube  root,  or  3d  root  of  27,  because  3^= 
!l3x3=27. 

jiThe  power  of  any  given  number  or  root  may  be  found  exactly 
Imultiplying  the  number  continually  into  itself.  But  there 
I  numbers,  of  which  a  proposed  root  can  never  be  exactly 
Ind.  Yet,  by  means  of  decimals,  we  may  approximate  or  ap- 
lach  towards  the  root,  to  any  degree  of  exactness.  Those 
Inbers  whose  roots  only  approximate  towards  the  true  roots, 

called  surd  7mmbers  ;  but  those  whose  roots  can  be  exactly 

ad,  are  called  rational  numbers. 

The  roots  are  sometimes  denoted  by  writing  the  character  V, 
ore  the  power,  with  the  index  of  the  root  against  it.  Thus, 
square  root  of  25  is  expressed  V25,  and  the  cube  root  of  64 
,xpressed  V^M;  and  the  5th  root  of  16807,  V^l68b7.  The 
ex  to  the  square  root  is  always  omitted  ;  the  character  only, 
ig  placed  before  it ;  thus,  t/16,  the  index  2,  being  omitted, 
hen  the  power  is  expressed  by  several  numbers,  with  the 
+,  or  between,  a  line  is  drawn  from  the  top  of  the  sign 
17* 
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over  all  the  parts  of  it ;  thus  the  square  root  of  41 — 5,  is  V4l — 5, 
or  thus,  V  (41 — 5,)  enclosing  the  numbers  in  a  parenthesis. 
But  all  roots  are  now  frequently  distinguished  by  fractional 

indices  ;  thus,  the  square  root  of  8,  is  8^'  the  cube  root  of  64,  is 

64^'  and  the  square  root  of  41—5,  is  41 — 5^  or  (41 — 5)^. 

It  is  very  necessary  for  practical  purposes,  to  be  able  to  find  the 
amount  of  surface  there  is  in  any  given  quantity. 

The  rule  for  finding  the  amount  of  surface,  is  to  multiply  the 
length  by  the  breadth,  and  this  will  give  the  amount  of  square 
inches^  Jeet^  or  yards. 

It  is  important  for  the  pupil  to  learn  the  distinction  between  a 
square  quantity,  and  a  certain  extent  that  is  in  the  form  of  a  square. 
For  example,  four  square  inches,  and  four  inches  square  are  dif- 
ferent quantities. 

A  four  inch  square,  then,  is  a  square  whose  sides  are  four  inches 
long,  but  it  makes  a  square  which  is  on  each  side,  only  tico  inches. 

Four  square  inches  are  four  squares  that  are  each  an  inch  on 
every  side.    But  it  contains  sixteen  square  inches. 

When  we  wish  to  find  the  square  contents  of  any  quantity,  we 
seek  to  know  how  many  square  inches,  or  feet,  or  yards,  there  are 
in  the  quantity  given,  and  this  is  always  found  by  multiplying  the 
length  by  the  breadth. 

When  the  length  and  breadth  of  any  quantity  are  given,  we  find 
its  square  contents,  or  the  amount  of  surface  it  will  cover,  by  mul- 
tiplying the  length  by  the  breadth. 

If  any  quantity  is  placed  in  a  square  form,  the  length  of  one  side 
is  the  square  root  of  the  square  contents  of  this  figure.  The  length 
of  the  side  of  a  square  is  the  square  root,  made  by  the  given  quan- 
tity. 

If  we  have  one  side  of  a  square  given,  by  the  process  of  Involu- 
tion, we  find  what  are  the  square  contents  of  the  quantity  given. 

If,  on  the  contrary,  we  have  the  square  contents  given,  by  the  pro-  " 
cess  of  Evolution,  we  find  what  is  the  length  of  one  side  of  the 
square,  which  can  be  made  by  the  quantity  given. 

Thus  if  we  have  a  square  whose  side  is  four  inches,  by  Involu-  [ 
tion  we  find  the  surface,  or  square  contents  to  be  16  square  inches,  fli. 

But  if  we  have  16  square  inches  given,  by  Evolution  we  find 
what  is  the  length  of  one  side  of  the  square  "made  by  these  16  inches.  I 

EXTRACTION  OF  THE  SQUARE  ROOT. 

Extracting  the  square  root  is  finding  a  number,  Avhich,  muL 
tiplied  into  itself,  will  produce  the  given  number ;  or,  it  is  find 
ing  the  length  of  one  side  of  a  certain  quantity,  when  that  quan  j 
tity  is  placed  in  an  exact  square. 

It  will  be  found  by  trial,  that  the  root  always  contains  jus 
half  as  many,  or  one  figure  more  than  half  as  many  figures  a 
are  in  the  given  quantity.  To  ascertain,  therefore,  the  numbe 
of  figures  in  the  required  root,  Ave  point  olf  the  given  numbe 
into  periods  of  two  figures  each,  beginning  at  the  right,  an 
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Ire  will  always  be  as  many  figures  in  the  root  as  there  are 
[iods. 

■  RULE  FOR  EXTRACTING  THE  SQUARE  ROOT. 

I.  Point  off  the  given  number,  into  periods  of  two  figures 
jh,  beginning  at  the  right. 

J.  Find  the  greatest  square  in  the  first  left  hand  period,  and 
tract  it  from  that  period.  Place  the  root  of  this  square  in 
quotient.  To  the  remainder  bring  down  the  next  period  for 
ividend. 

1.  Double  the  root  already  found  (understanding  a  cipher  at 
right)  for  a  divisor.  Divide  the  dividend  by  it,  and  place 
quotient  figure  in  the  root,  and  also  in  the  divisor. 
:.  Multiply  the  divisor,  thus  increased,  by  the  last  figure  of 
root,  and  subtract  the  product  from  the  dividend.  To  the 
lainder  bring  down  the  next  period,  for  a  new  dividend. 
ihle  the  root  already  found,  for  a  new  divisor,  and  proceed 
)efore. 

Ix.  Required  the  square  root  of  729  . 

PERATION.  EXPLANATION. 

729(27  the  root.  The  given  number  being  divided  into  pe- 
4  riods,  seek  the  greatest  square  number  in  the 

yji^A  left  hand  period,  (7)  which  is  4,  of  which  the 

'  root  (2)  being  placed  to  the  right  hand  of  the 

^-^^  given  number,  after  the  manner  of  a  quotient, 

the  square  number  (4)  subtracted  from  the  period,  (7)  to  the  re- 
nder, (3)  bring  down  the  next  period,  (29)  making  for  a  dividend 
.  Then  the  double  of  the  root  (4)  being  placed  to  the  left  hand  for 
nsor,  say  how  often  4  in  32?  (excepting  9  the  right  hand  figure) 
answer  is  7,  which  place  in  the  root  for  the  second  figure  of  it,  and 
to  the  right  hand  of  the  divisor;  then  inultiplying  the  divisor 
3  increased  by  the  figure  (7)  last  obtained  in  the  root,  place  the 
luct  underneath  the  dividend,  and  subtract  it  therefrom,  and  the 
k  is  finished. 

^'he  proof  may  be  seen  by  involution,  thus ;  27 x27=729  ; 
3n  there  is  a  remainder  add  it  to  the  result. 

1.  What  is  the  square  root  of  11 7649  ?      Ans.  343 

2.  What  is  the  square  root  of  262144?      Ans.  512 

3.  What  is  the  square  root  of  531441  ?      Ans-  729 

4.  What  is  the  square  root  of  1679616?  Ans-  1296 
I  5.  What  is  the  square  root  of  5764801  ?     Ans.  2401 

OTE.  If  there  be  a  remainder  after  all  the  periods  are  brought 
n,  the  operation  maybe  continued,  at  pleasure,  by  annexing  periods 
Lphers. 

What  is  the  square  root  of  42  ?  Ans.  6,48 

KWhat  is  the  square  root  of  30  ?  Ans.  5,477 

What  is  tbe  square  root  of  625,895  ?       Ans,  25,017 
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Note.    The  first  period  in  decimals  must 


625  8950(25  017  ^®  placed  over  tenths,  and  so  on,  to  the  right, 


45)225 
225 


5001)  8950 
5001 

50027)394900 
350189 


placing  a  period  over  every  second  figure, 
And  if  the  decimals  be  odd,  a  cipher  must  be 
joined  to  the  right  hand  of  the  last  period  to 
complete  it ;  joining  a  cipher  to  the  right  of  < 
decimal  does  not  alter  its  value. 


44711  rem. 

1.  What  is  the  square  root  of  262,44  7  Ans.  16,2 

2.  What     the  square  root  of  24,7009  ?  Ans.  4,97 

To  extract  the  square  root  of  a  Vulgar  Fraction. 

Rule  : — Reduce  the  fraction  to  its  lowest  terms  for  this,  and 
all  other  roots  ;  then  extract  the  root  of  the  numerator  for  a  nevj 
numerator,  and  the  root  of  the  denominator,  for  a  new  denomi- 
nator. 

Note.  If  the  fraction  be  a  surd,  reduce  it  to  a  decimal,  and  extract 
its  root ;  if  a  mixed  number,  reduce  it  to  an  improper  fraction,  and  then 
proceed  the  same  as  with  a  simple  fraction,  or  reduce  the  fraction  to  a 
decimal,  and  proceed 


in  whole  numbers  and  decimals. 


1 .  What  is  the  square  root  of  ft  ?  Ans.  |- 

2.  What  is  the  square  root  of  tVt  ?  Ans. 

3.  What  is  the  square  root  of  -Hf  ?  Ans.  i 

SURDS. 

4.  What  is  the  square  root  of  Ans.  ,9574: 

5.  What  is  the  square  root  of  -i%  ?  Ans.  ,64549 

6.  What  is  the  square  root  of  i?  Ans.  ,88191 

MIXED  NUMBERS. 

7.  What  is  the  square  root  of  301  ?  Ans.  5-k 

8.  What  is  the  square  root  of  20i  ?  Ans.  Ai 

9.  What  is  the  square  root  of  272i?  Ans.  16,5 


EXTRACTION  OF  THE  CUBE  ROOT. 

A  Cube  is  a  solid  body,  having  six  equal  sides,  each  of  whi( 
is  an  exact  square.  Thus  a  solid,  which  is  1  foot  long, 
high,  and  1  foot  wide,  is  a  cubic  foot ;  and  a  solid  whose  lengt: 
breadth,  and  thickness  are  each  1  yard,  is  called  a  cubic  yar 

The  root  of  a  cube  is  always  the  length  of  one  of  its  sidi 
for  as  the  length,  breadth,  and  thickness  of  such  a  body  are  t 
same,  the  length  of  one  side,  raised  to  the  third  power, 
fihow  the  contents  of  the  whole. 
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\Extracting  the  Cube  Root  of  any  quantity,  therefore,  is  find- 
a  number,  which  multiplied  into  itself,  twice,  will  produce 
It  quantity  ; — or  it  is  finding  the  length  of  one  side  of  a  given 
antity,  when  that  quantity  is  placed  in  an  exact  cube. 
To  ascertain  the  number  of  figures  in  a  cube  root,  we  point 
'  the  given  number,  into  periods  of  three  figures  each,  begin- 
ig  at  the  right,  and  there  will  be  as  many  figures  in  the  re- 
ired  root  as  there  are  periods. 

To  facilitate  the  extraction  of  the  square  and  cube  roots,  it  may  be 
iper  for  the  pupil  to  be  familiar  with  the  following  tables  . 

Table  I.    The  square  of  1  =  1 ;  of  2=4  ;  of  3=9  ;  of  4=16  ; 
5=25  ;  of  6=36  ;  of  7=49  ;  of  8=64  ;  of  9=8 1 . 
Table  II.    The  cube  of  1=1 ;  of  2=8  ;  of  3=27  ;  of  4=64  ; 
5=125;  of  6=2 1 6  ;  of  7=343  ;  of  8=5 1 2  ;  of  9=729. 

RULE   FOR   EXTRACTING   THE   CUBE  ROOT. 

1.  Point  off*  the  given  number  into  periods  of  three  figures 
ih,  beginning  at  the  right. 

2.  Find  the  greatest  Cube  in  the  left  hand  period  ;  place  the 
)t  in  the  quotient ;  then  subtract  the  cube  thus  found  from  said 
riod,  and  then  bring  down  the  next  period,  for  a  dividend. 

3.  Square  the  first  quotient  figure ;  then  multiply  its  square 
300,  for  a  divisor  :  then  seek  how  many  times  the  divisor 
11  go  in  the  dividend,  place  the  result  in  the  quotient  [root] ; 
in  multiply  the  divisor  by  the  2d  quotient  figure,  place  the 
)duct  under  the  dividend  to  fo^m  a  part  of  the  subtrahend. 

4.  Square  said,  quotient  figure  ;  multiply  its  square  by  the  1st 
jure  of  the  quotient,  and  its  product  by  30,  which  product,  place 
der  the  former  partial  subtrahend ;  then  Cube  the  same  quo- 
it figure,  and  place  the  Cube  under  the  2d  partial  subtrahend, 
dch  parts  add  together,  calling  their  amount  the  total  sub- 
<,hend. 

5.  Subtract  said  subtrahend  from  the  dividend,  and  to  the  re- 
inder  bring  down  the  next  period,  for  another  dividend. 

5.  To  find  a  divisor  for  said  dividend,  square  the  figures  in 
:  quotient,  and  multiply  their  product  by  300,  which  will  be 
1  divisor  sought :  then  seek  how  many  times  it  can  be  con- 
led  in  said  dividend,  place  the  number  in  the  quotient,  by 
lich  muhiply  the  divisor,  last  found,  the  product  will  be  the 
it  part  of  the  2d  subtrahend. 

7.  Square  the  last  quotient  figure ;  multiply  its  square  by  the 
mer  figure  of  the  quotient,  and  their  product  by  30  ,  (placing 

product  as  before)  then  cube  the  same  figure,  of  the  quotient, 
,ce  its  cube  as  before  ;  then  add  all  their  products,  as  before, 

another  subtrahend,  which  subtract  from  the  last  dividend, 
i  if  ciphers  be  the  result  the  work  is  done. 
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Obs.  To  find  the  sqv/ire,  there  is  ohly  1  multiplication,  or  two  factors—. 
in  the  cube  two  multiplications,  or  three  or  more  factors.    The  square , 
of  any  figure  can  never  be  more  than  two  places,  nor  can  the  cube  of ' 
any  figure  exceed  three  places.    The  places  in  the  root,  therefore,  wi 
always  equal  the  periods  in  the  power.    Any  power  of  a  given  number 
may  be  found  exactly  ;  but  we  cannot,  conversely,  find  every  root  of 
given  number  exactly. 

Whenever  any  dividend  is  too  small  to  contain  the  divisor,  a  cipher ' 
must  be  placed  in  the  root,  and  another  period  brought  down.  When 
the  subtrahend  happens  to  be  larger  than  the  dividend,  the  quotient 
figure  must  be  made  one  less,  and  we  must  find  a  new  subtrahend. 

Ex.  What  is  the  cube  root  of  34645976  ?  Ans.  326 

OPERATION. 

34645976(326  Ans. 
27  

3x3^9x300=2700)  7645"  \st.  dividend. 
2700x2=5400 
2x2=4x3=12x30=  360 

2x2=4x2=  8 

5768  \st.  subtrahend. 
32x32=1024x300=307200)1877976  ^d  dividend. 
307200x6=1843200 
6x6=36X32=1152x30=  34560 
6x6=36x6=  216 

1877976  2d.  subtrahenl 

Proof.  Involve  the  cube  found  to  the  third  power,  thus; 
326x326x326=34645976 ;  or  add  the  contents  of  the  several 
parts  together. 

1.  What  is  the  cube  root  of  729  1  Ans-  9 

2.  Extract  the  cube  root  of  48228544  ?  Am.  364 

3.  What  is  the  cube  root  of  99252847?  Ans.  463 

4.  What  is  the  cube  root  of  373248 1  Ans.  72 

5.  What  is  the  cube  root  of  997002999  ?  Ans.  999 

6.  What  is  the  cube  root  of  729000000  ?  Ans.  900 
Note.    When  there  are  decimals  in  a  given  number,  point  off"  tlj 

whole  numbers  the  same  as  if  there  were  no  decimals  belonging  to  tH 
given  number,  then  place  a  period  over  tenths  in  decimals,  and  oif 
over  every  third  figure  beyond  it,  counting  to  the  right,  and  if  the  r: 
hand  period  should  not  be  complete,  annex  ciphers  to  complete 
period ;  then  extract  the  root  the  same  as  in  whole  numbers.  Tj 
periods  over  whole  numbers,  show  that  the  root  must  have  i 
figures  in  whole  numbers  ;  the  rest  will  be  decimals. 

7.  What  is  the  cube  root  of  41421,736  ?  Ans.  34,61 

8.  What  is  the  cube  root  of  85766,121  ?  Ans.  44,  l[ 

9.  What  is  the  cube  root  of  1 17,649  ?  Ans.  4,9| 
|0.  What  is  the  cube  root  of  84,604519  ?  Ans^  4,.3S 
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^OTE.  If  there  be  a  remainder  after  all  the  periods  are 
j>ught  down,  the  operation  may  be  continued,  at  pleasure,  by 
flexing  periods  of  ciphers. 

11.  What  is  the  cube  root  of  2?  Ans.  1,2599 

12.  What  is  the  cube  root  of  1  ?  Ans.  1 

13.  What  is  the  cube  root  of  3  ?  Ans.  1,442 
N"oTE.  To  extract  the  cube  root  of  a  Vulgar  Fraction,  first 
ract  the  cube  root  of  the  numerator  for  a  new  numerator,  and 
n  extract  the  cube  root  of  the  denominator  for  a  new  deno- 
lator. — Or  reduce  the  fraction  to  a  decimal  and  extract  the 
>e  root  of  the  decimal. 

;f  the  fraction  be  a  surd,  (i.  e.)  a  number  whose  root  can 
or  be  exactly  found,  reduce  it  to  a  decimal,  and  extract  the 
t  from  it. 

1 4.  What  is  the  cube  root  of  12V  ?  Ans. -f 

5.  What  is  the  cube  root  of  if  f-?  Ans.  ^ 

6.  What  is  the  cube  root  of  tIt  ?  Ans,  i 

SURDS. 

7.  What  the  cube  root  off?  ^7^5.  ,8549879 

8.  What  the  cube  root  of  fo-?  Ans.  ,5593U5 

9.  What  the  cube  root  of  iff?  Ans.  ,9973262  , 
GTE.  A  mixed  number  may  be  reduced  to  an  improper  fraction  or 
cimal,  and  the  root  thereof  extracted. 

0.  What  is  the  cube  root  of  12if  ?  Ans.  2i 
A.  What  is  the  cube  root  of  42f  |  ?  Ans.  3i 
2.  What  is  the  cube  root  of  5lH  1  .           Ans.  If- 

SURDS.' 

|3.  What  is  the  cube  root  of  8t%  ?  Ans.  2,013+ 

II4.  What  is  the  cube  root  of  7#?  Ans.  1,966+ 

"  loTE.  To  extract  the  Biquadrate  Root  is  to  fmd  out  a  number, 
t  jjch  being  involved  four  times  into  itself,  will  produce  the  given 
iiiber. — First  extract  the  square  root  of  the  given  number,  then  ex- 

t  the  square  root  of  that  square  root,  and  it  will  give  the  biquadrate 

-required. 

.  What  is  the  biquadrate  root  of  33362176  ?        Ans..  76 

1.  What  is  the  biquadrate  root  of  5719140625?    Ans.  275 

Practical  exercises  in  the  square  and  cube  roots. 
..  A.'s  cellar  is  of  the  same  length,  breadth  and  depth,  and  1 728 
(ie  feet  was  thrown  from  it ;  what  is  the  length  of  one  side  ? 

A71S.  12  ft. 

The  contents  of  a  cubical  stick  of  timber,  are  103823  solid 
hes ;  how  many  inches  is  it  each  way  ?  Ans.  47 

I.  The  floor  of  a  certain  room  is  made  exactly  square,  each 
of  which  contains  75  feet ;  I  demand  how  many  square  feel 
contained  therep.?  Ans,  5625  feet.. 
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4.  What  is  the  side  of  a  cube  or  solid  square  containing-  64 
solid  feet  1  Ans.  4  feet. 

b.  A  certain  pavement  is  made  exactly  square,  each  side  oi 
which  contains  97  feet,  I  demand  how  many  square  feet  are 
contained  therein  ?  Ans.  9409 

6.  An  army  consists  of  33177G  men,  I  desire  to  know  how 
many  in  rank  and  file  ?  Ans.  576 

7.  How  many  solid  feet  in  a  cubic  block,  measuring  5  feet  on 
each  side?  Arts.  125  feei. 

8.  A  man  has  13824  feet  of  timber,  in  separate  blocks,  each 
containing  one  cubic  foot,  and  having  a  desire  to  place  them  in 
a  cubic  pile,  he  wishes  to  know  the  length  of  each  side  of  such 
a  pile.  Ans.  24  feet. 

9.  If  1369  fruit  trees  be  planted  in  a  square  orchard,  how 
many  must  be  in  a  row  each  way  ?  Arts.  37 

10.  What  are  the  solid  contents  of  a  cubic  block,  of  which 
each  side  measures  2  feet  ?  Ans.  8  feei. 
IIA  certain  square  pavement  contains  48841  square  stones,  a 
of  the  same  size,  I  demand  how  many  are  contained  in  one  ( 
the  sides?  Aris.  221 


STERLING  MONEY. 
This  is  the  money  of  account  now  in  England.  And  it  was 
the  only  mode  of  reckoning  in  the  United  States  till  after  an  act 
of  congress  in  1792,  establishing  a  mint  and  regulating  the 
standard  of  our  coins,  but  since,  it  has  gradually  grown  out  of 
use. 

The  denominations  of  English  money  are  pound,  shilling, 
penny,  halfpenny  and  farthing. 

The  characters  used  are 

£  for  Pounds. 

s.  for  Shillings. 

d.  for  Pence. 

qrs.  for  Farthings. 

A  Pound  Sterling,  is  equal  to  $4  44i  Fed.  Money. 
An  English  Shilling,       =  22f 
4s.  6d.  Sterling,  =  $1 

A  Groat,  is  4  Pence,  both  here,  and  in  England- 


TABLE  OF  ENGLISH  MONEY. 

4  Farthing  (qrs.)  make  1  Penny,  marked  d. 
12  Pence  "         1  Shilling,     "  ». 

ao  Shillings  ^  .    "         1  Pound  » 
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'E.  •  Farthings  are  often  written  thus,  1  farthing  J  of  a  penny,  2 
,  I  of  a  penny,  and  3  farthings,  f  of  a  penny. 

■  55.  is  a  Crown, 
he  least  Piece  of  Money  S  10.9.  is  an  Angel. 
in  E'figland  is  a  Farthing,  ^       j   65.  Qd.  a  Noble. 

'  13i 


3  s.  46?.  a  M^trA. 

ExdTiifles  for  Practice. 

A  man  bought  land  to  the  amount  of  £G9  13s.  5d. ;  farm- 
nplements  to  the  amount  of  £l  1  10s.  ;  a  yoke  of  oxen  for 
53. ;  a  horse  for  £13  Os.  4d. ;  a  cart  for  £4  17s.  8d.  and  a 
?  for  19s.  4d.  2  qrs.    What  did  the  whole  cost? 

£115  6s.  9id. 

I  pay  for  cloth  £14  l9s.  6d.  for  flannel,  £11  4s.  9d.  for 

j,  £25  10s.  for  sugar,  £4  Os.  6d.  for  cofi^ee,  £3  6s.  8d.  and 

elasses  19s.  6d.    What  cost  the  whole? 

A71S.  £60  Os.  lid. 

Subtract  one  hundred  and  forty-nine  pounds^  fifteen  shil- 
six  pence,  and  three  farthings — from  eight  hundred  and 

even  pounds.  Ans.  £707  4s.  5id. 

A  man  purchased  cloth  to  the  amount  of  £27  lis.    In  lieu 

.ve  flour  to  the  amount  of  £19  17s.  6d.  and  the  rest  in  mo- 
How  much  money  did  he  give?       Ans.  £7  13s.  6d. 

A  farmer  brought  to  market  butter,  which  brought  him 
cheese,  which  brought  59s.  ;  a  load  of  wood,  49s.  9d.  2 
eggs,  39s.  8d. ;  and  apples,  47s.  9d.    In  part  payment  he 

red  4  lb.  of  tea,  at  4s.  9d.  pr.  lb. ;  12  Ih.  sugar,  at  8d.  pr. 

f shovels  at  6s.  a-piece ;  5  hoes,  at  3s.  a-piece  ;  8  yds.  of 
at  £1  3s.  6d.  pr.  yd.,  and  the  rest  in  money.  How  much 
y  did  he  receive?  Ans.  2s.  2'Jd- 

A  merchant  bought  5  yards  of  cloth  for  £2  6s.  Id.  3  qrs. 
ard  ;  what  did  the  Avhole  cost  ?      A7i$.  £11  10s.  8d.  3f. 

fHow  many  shillings,  at  2  farthings  a  gill,  will  5  T.  1.  p. 
.  2  gals.  2  qts.  1  pt.  3  gills,  cost? 
Ans.  1935s.  7d.  2  qrs. 
At  9  pence  per  quart,  what  will  16  gals.  2  qts.  of  melasses 
to  in  pence?  Ans.  594 

Divide  £115  10s.  by  90.  Ans.  £1  5s.  8d. 

Divide  £136  16s.  6d.  by  108.  Ans.  £1  5s.  4d. 

Bought  a  hhd.  of  wine  for  £67  4s.    What  was  that  a 

Ans.  £1  Is.  4d. 
Bought  48  yds.  of  cloth  for  £11  2s.    What  was  that  a 

Ans.  4s.  7id. 

18 
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REDUCTION  OF  ENGLISH  MONEY. 

Rule  for  reducing  this  money  from  a  higher  to  a  lower  de- 
nomination. 

Pounds  multiplied  by  20  give  shillings. 
Shillings       X  12  give  pence. 

Pence  X  4  give  farthings. 

Pence  X  2  give  halfpence. 

Examples  for  Practice. 

1.  In  £6  ;  how  many  shillings  ?  Ans,  120? 

2.  In  £1  ;  how  many  shillings,  and  pence? 

Ans.  20s.  240<^. 

3.  In  2  pounds  ;  how  many  pence?  Ans.  480<l. 

4.  In  £3  ;  how  many  farthings  1  Ans.  2880  qrs. 

5.  In  £16  14s.  6d.  ;  how  many  pence?         Ans.  401 

6.  In  £34  ;  how  many  shillings,  pence,  and  farthings  1 

Ans.  6805.  8160^^.  32640  qrs 

7.  In  £96  ;  how  many  half  pence  ?  Ans.  46O80 

8.  In  £46  12s.  and  6d. ;  how  many  farthings  ? 

Ans.  44760  qr 

9.  In  £86  14s.  6d.  2  qrs. ;  hoAV  many  farthings? 

Ans.  83258  qrs 

10.  In  £39  ;  how  many  shillings,  pence,  and  farthings 

Ans.  780s.  9360^.  37440  qrs. 

Rule  for  changing  English  money  from  a  lower  denomi 
tion  to  a  higher. 

Farthings  divided  by  4  give  pence. 
Pence  -i-        12  give  shillings. 

Shillings       -r-        20  give  pounds. 

1.  In  46382  farthings ;  how  many  pence? 

Ans.  im5d.  2  qr 

2.  In  16486  pence  ;  how  many  shillings? 

Ans.  1373s.  lOi 

3.  In  85  shillings ;  how  many  pounds  ?         Ans.  £4  5s 

4.  In  2880  farthings  ;  how  many  pounds  ?  Ans.  £ 

5.  In  46080  half  pence;  how  many  pounds  ?     Ans.  £9 

6.  In  36463  pence  ;  how  many  pounds  ? 

Ans.  £151  185.  7 

7.  In  74981  half  pence  ;  how  many  pounds  ? 

Ans.  £156  4s.  2i 

8.  Ip  3452  sixpences;  how  many  pounds? 

Ans.  £86  6*.  0 


.  Qd.  called  Pennsylvania  currency. 
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.  EDUCTION  OF  CURRENCIES. 

sduction  Ipf  Currencies  is  finding  the  value  of  the  coin  or 
ncy  of  one  state  or  country  in  that  of  another.  Although 
p,me  denom  nations  and  coin  are  generally  used  in  the  dif- 
countries  and  states,  yet  the  standard  value  differs  in  al- 
every  country. 

Thus,  a  dollar  is  reckoned  in 

vYork,  ) 

and  >  8^.  called  Ne^i;  York  currency, 

th  Carolina,  ) 
!  New  England  v 

itucky^  and^'      (    '  "^^^^"^        England  currency; 
dnessee,  ^ 

Geor-ia^^'       |  ^^^"^^^  Georgia  currency. 

■  Jersey, 
nsylvania, 
iware,  and 
yland, 

land,  4s.  &d.  called  English  or  Sterling  currency. 

a^ScSa  I      ^^^^^^  Canada  currency. 

iS7/  method  of  Reducing  the  Currency  of  any  Country  to 

Dollars,  and  hack  to  the  given  Currency. 
LE  : — 1.  Reduce  the  given  currency  to  its  lowest  or  any 
tiient  term,  and  reduce  the  dollar  to  the  same  term. 
Divide  by  the  term  produced  from  the  dollar,  and  the  quo- 
vill  be  in  dollars. 

Add  to  the  remainder,  if  any,  one  cipher  for  dimes,  one 

Qts,  and  a  third  for  mills,  and  continue  the  division. 

has  £86  6s.  5id.    New  England  money,  and  would  con- 

It  to  dollars.      86x20+6=1726x12+5=20717x4+1  = 
qrs.    And,  6x12=72x4=288  qrs.    Then  ;  82869^-288 
r  plus  213,  and  213x100=21300-^-288=74  cents  nearly. 
Am.  $287 :  74 
5.  1.  The  converse  of  this  rule,  will  reduce  dollars  to 
,  reduce  the  dollars  to  the  term  of  pence,  or  farthings,  as 
se  may  require,  and  divide  by  the  pence  in  a  £. 
mge  $287:74  to  £s.       $287:74x6=1726:  44x12= 
:  28  ;  £  1  =20x  1 2=240d.    Then,  207 1 7  :  28^240.=£86 
7  :  28x20^240=6s.  plus  105  :  60xl2^240=5d.  plus  67  : 
^240=1  qr.  Ans.  £86  6s.  b\d. 

Some  particular  cases  may  admit  of  shorter  methods,  but  this- 
leet  every  possible  case  ;  hence,  it  is  deemed  better  than  to  bur- 
;  child's  mind  with  a  variety  of  rules,  applicable  only  to  particu,:* 
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New  England  Currency. 

1.  Reduce  £240  to  Federal  Money.  \  Ans. 

2.  Reduce  £73  to  Federal  Money.  Ans.-  $243  :  33'3 

3.  Reduce  £45  15s.  to  Federal  Money.     -Ans.  $152:50 

4.  Reduce  £345  lOs.  \\d.  io  Federal  Money. 

Ans.  $1151  :68 

5.  Reduce  £2  3s.  9a.  to  Federal  Money.      Ans.  $7  : 29'1 

New  York  Currency, 

1.  Reduce  £461  to  Federal  Money.  Ans.  $1 152  :  50 

2.  Reduce ,£4 19  10s.       to  Federal  Money. 

^?^s.  $1048:75 

3.  Recuce  £8  4s.  9<i.  to  Federal  Money.    A7is.  $20  :  59'3i 

4.  Reduce' £6  to  Federal  Money.  Ans.  $15| 

Various  Currencies. 

1.  Change  £471  Penn.  Cur.  to  Federal  Money. 

Ans.  $1256 If 

2.  Change  £480  19s.  ^d.  Penn.  Cur.  to  Federal  Money.  [ 

^?is.  $1282:6S| 

3.  Change  £28  Georgia  Cur.  to  Federal  Money. 

Ans.  $120| 

4.  Change  £11  4s.  M.  Georgia  Cur.  to  Federal  Money. 

Ans.  $48  : 141| 

5.  Change  £36  Canada  Cur.  to  Federal  Money. 

A71S. 

6.  Change  £528  12s.  M.  Canada  Cur.  to  Federal  MoneJ 

Ans.  $2114:51 

7.  Reduce  £5  9s.  Qd.  I  far.  Eng.  Cur.  to  Federal  Mone^ 

Ans.  $24  : : 

8.  Change  £22  10s.  Sterling  to  Federal  Money. 

Ans.  $1(] 

Change  of  Currencies. 

1.  Change  $135  :  50  to  N.  York  currency.    Ans.  £54 

2.  Change  $629  to  N.  York  currency.     Ans.  £251  IS 

3.  Change  $196  to  N.  England  currency.    Ans-  £58  \\ 

4.  Change  $152 :  50  to  N.  England  cur.     Ans.  £45  1| 

5.  Change  $752  to  N.  England  cur.        A^is.  £225  l| 

6.  Change  $224  :  60  to  Canada  currency.      Ans.  £56 1 

7.  Change  $118  :  25  to  English  Money. 

Ans.  £26  12s.  l\ 

8.  Change  $8  :  30  to  Penn.  currency.      Ans.  £3  2s. 

9.  Change  $1561  :  35  to  Georgia  currency, 

An$,  £364  ^s. 
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APPLICATION. 

A.  of  Boston  owes  B.  of  Philadelphia,  £250  of  B's.  eur- 
7s.  6d.  to  the  dollar ;  how  many  dollars  must  he  send 
pay  the  debt  ?  Ans.  $666  :  66  nearly. 

|The  dollar  in  Georgia  is  Avorth  4s.  8d.,  and  B.  of  New- 
owes  £1000  there  ;  how  many  dollars  must  he  send  to 
ledebt?  -      JLres.  $4285  : 71'5 

B.  of  New  York,  owes  C.  of  London  £652  10s.,  for  what 
3r  of  dollars  will  he  draw  on  B.  a;t  4s.  6d.  each  ? 

Ans.  $2900 

Sow  many  dollars  must  A.  send  from  Boston  to  pay  a  debt 
iO  in  New  York,  where  the  dollar  is  8s.  ?    Ans.  $  1 800 

,  of  Boston,  owes  D.,  of  London,  £762  14s.  6d.  how 
dollars  must  he  draw  for  to  discharge  the  debt  ? 

Ans.  $3389  : 88'8 
of  Boston  was  in  France  and  borrowed  500  pistoles  ;* 
ich  he  drew  on  a  house  in  New  York ;  how  many  dol- 
id  the  demand  ?  Ans.  $1833:50 

^. 
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PART  II. 

Explanatory  of  the  Science  of  Numbers. 

Art.  1.  Arithmetic  is  a  science  wliich  explains  the  properties 
numbers,  and  shows  the  method  or  art  of  computing  by  them. 

2.  At  what  time  this  science  was  introduced  into  the  world 
can  by  no  means  determine.    That  some  part  of  it  was  coeval  t 
the  human  race,  is  absolutely  certain.    We  cannot  conceive 
any  one  indued  with  reason  can  be  without  some  knowled 
numbers.    We  are  told  of  natives  in  America  who  had  no  w 
their  language  to  express  a  greater  number  than  three. 

3.  It  is  probable  that  the  four  principal  rules  of  arithmetic 
been  always  known  to  some  nation  or  other.  The  Greeks  we 
first  European  nation  among  whom  arithmetic  arrived  at 
degree  of  perfection. 

4.  The  object  to  be  accomplished  by  this  study,  is  to  take  g' 
numbers,  and  working  according  to  specific  rules,  obtain  other  i 
tive  numbers.  This  is  effected  only  in  two  ways — adding  s 
thing  to  them,  or  taking  something  from  them.  This  operatic 
eludes  the  rules  of  addition  and  subtraction. 

5.  Whatever  is  capable  of  increase  or  diminution,  is  called 
nitude  or  quantity.  Mathematics  in  general,  is  the  scien 
quantity  ;  or  the  science  which  investigates  the  means  of  m' 
mg  quantities. 

6.  To  determine  the  magnitude  or  measure  of  all  kinds 
necessary  to  fix  upon  some  known  magnitude  of  a  like  kin 
consider  it  as  the  measure  or  unit,  and  thereby  determine  th 
"portion  which  exists  between  the  proposed  magnitude  and 
measure.  This  proportion  is  always  expressed  by  numbers  ; 
one,  being  arbitrarily  assumed  as  a  fixed  measure  or  term  o 
parison. 

7.  All  magnitudes  may  be  expressed  by  numbers. — A 
relates  to  magnitude  is  the  object  of  mathematics ;  and  the  f 
tion  of  the  science  is  laid  on  the  science  of  numbers,  and  c 
in  an  accurate  examination  of  the  methods  of  calculation 
thereby.  Arithmetic  treats  of  numbers  in  particular,  and 
science  of  numbers,  properly  so  called. 

8.  The  idea  of  number  is  the  latest  and  most  difficult  t 
The  savage  is  lost  in  his  attempts  at  numeration,  and  signi 
expresses  his  inability  to  proceed  by  holding  up  his  ex 
fingers,  or  pointing  to  the  hairs  of  his  head. 

9.  Nature  has  furnished  the  great  and  universal  stan 
computation  in  the  fingers  of  the  hand.    All  nations  have 


I  II.]  ARITHMETIC.  211 

reckoned  by  Jives  ;  and  some  barbarous  tribes  have  scarcely- 
Iced  any  further.  After  the  fingers  of  one  hand  had  been 
;d  once,  it  was  a  second  and  perhaps  a  distant  step  to  proceed 
^e  of  the  other.  The  primitive  words,  expressing  numbers, 
t  probably  exceed  five.  To  denote  six,  seven,  eight  and  nine, 
jrth  American  Indians  repeat  the  five  with  the  successive 
tn  of  one,  two,  three,  and  four ;  could  we  safely  trace  the 
t  and  affinity  of  the  abbreviated  terms  denoting  the  numbers 
ve  to  ten,  it  seems  highly  probable,  that  we  should  discover 
lar  process  to  have  taken  place  in  the  formation  of  the  most 
1  languages. 

The  ten  digits  of  both  hands  being  reckoned  up,  it  then  be- 
lecessary  to  repeat  the  operation.  Such  is  the  foundation  of 
cimal  scale  of  arithmetic.  Language  still  betrays  by  its 
re  the  original  mode  of  proceeding.  To  express  the  num- 
iyond  ten,  the  Laplanders  combine  an  ordinal  with  a  cardi- 

i  it.  Thus,  eleven,  twelve,  &c.  they  denominale_^rs/  ten  and 
St  ten  and  two,  &c.  and  in  like  manner  they  call  twenty-one, 
-two,  &c.  second  ten  and  one,  second  ten  and  two,  &c.  Our 
even  is  supposed  to  be  derived  from  cm,  or  one,  and  liben,  to 

!  I  and  to  signify  one,  leave  or  set  aside  ten.  Tv)elve  is  of  the 
irivation,  and  means  two,  laying  aside  the  ten.  The  same 
suggested  by  our  termination  ty  in  the  words  twenty,  thirty, 

.  pis  syllable,  altogether  distinct  from  ten  is  derived  from 

■to  draw,  and  the  meaning  of  twenty  is,  strictly  speaking, 
wings,  that  is,  the  hands  have  been  twice  closed  and  the 
counted  over. 

fter  ten  was  firmly  established,  as  the  standard  of  numera- 
seemed  the  most  easy  and  consistent  to  proceed  by  the  same 
I  composition.  Both  hands  being  closed  ten  times  would 
e  reckoning  up  to  a  hundred.  This  word,  originally  hund, 
certain  derivation ;  but  the  term  thousand.,  which  occurs  at 
:  stage  of  the  progress,  or  the  hundred  added  ten  times,  is 
Taced  out,  being  only  a  contraction  ox  duis  hund,  or  twice 
,  that  is,  the  repetition,  or  collection  ofhimdreds. 

number  is  written  by  placing  one  unit  after  another,  begin- 
the  left,  and  adding  a  number  of  units  to  each  collection,  as 
e  please.  Each  addition  of  units  increases  the  value  of  the 

ten  times,  which  is  the  fundamental  law  of  our  written 
ion. 

''hen  a  number  is  written  in  figures,  it  is  necessary  to  sub- 

feach  of  the  figures  the  word  which  it  represents,  and 
ion  the  collection  of  units,  to  which  it  belongs  according 
e  it  occupies, 
names  which  are  usually  applied  to  every  6th  place  of 
n  units,  are  as  follows,  viz  :  Millions,  Billions,  Trillions, 
IS,  Q^uintillions,  Sextillions,  Septillions,  Octillions,  No- 
)eci]lions,  Undecillions,  Duodecillions,  »fcc.  Each  of 
nillions  so  many  times  removed  from  the  place  of  units, 
is  the  same  proportion,  between  a  million  and  a  single 
illion,  is  a  single  unit  repeated  ir  thousand  thousand 
)illion  is  a  thousand  thousand  millions,  or  a  million  Qf 
nd  so  on  to  infinity. 
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ADDITION. 

Art.  15.  When  several  quantities  are  given,  and  we  wisht 
find  their  amount,  the  process  is  performed  by  collecting  and  arraiiJ 
ing  the  parts  of  which  they  are  composed,  and  bringing  them  iai 
one  total  sum,  which  will  represent  each  part  in  its  own  denomim 
tion.  To  the  performance  of  which,  it  is  necessary  that  each  d( 
nomination  first  be  duly  arranged  according  to  the  rules  of  numeri 
tion. 

16.  We  commence  with  units,  and  add  one  to  another,  till  n 
find  the  amount  of  the  first  column,  which  we  virtually  divide  byte 
we  find  the  quotient,  and  place  the  remainder  under  the  colum 
and  carry  the  quotient  to  the  next  denomination.  This  process 
division  is  actually  performed,  as  much  when  adding  integers,; 
when  we  perform  an  operation  in  the  compound  Rules  ;  althoii 
the  pupil  may  not  recognise  it. 

17.  The  use  of  addition  is  apparent  when  we  viev<r  the  varit 
objects  that  surround  us,  and  the  necessity  we  are  constai; 
under,  of  collecting  them  into  one  entire  mass  or  quantity,  toi 
termine  the  number  of  those  of  a  like  name.  The  application 
this  rule  to  the  solution  of  questions,  and  to  the  performance 
business  is  self-evident. 


SUBTRACTION. 
Art.  18.  When  two  quantities  are  given  and  we  wish  tj 
how  much  one  exceeds  the  other.    The  operation  is  perforn 
taking  the  less  from  the  greater ;  and  arranging  both  number^ 
tive  to  numeration,  in  the  same  order  as  they  would  stand  i^ 
were  to  be  added. 

19.  There  are  several  important  principles  relative  to  thi^ 
which  need  particular  attention,  viz:    Whe7i  the  minuend  is  < 
gle  quantity^  and  the  subtrahend  an  aggregate.    It  is  then 
sary  to  find  the  amount  of  the  quantity  used  for  a  subtrahend,] 
when  found,  take  it  from  the  minuend — 

Thus  :  Subtract  40,  35  and  20  from  100. 

OPERATION. 

40+35+20=95.    Then  100—95=5. 

And  conversely,  when  the  subtrahend  is  a  single  quantity 
the  minuend  an  aggregate.  First  find  the  amount  of  the  qua 
used  for  the  minuend ;  then  take  the  single  quantity  frc 
amount,  the  remainder  will  be  the  answer. 

Thus  :— Subtract  100  from  85,  31,  and  10.  Operation, 
+  10=126.    Then  126—100=26. 

20.  Sometimes  both  the  minuend  and  subtrahend  are  aggrej 
In  this  case  the  figures  which  comprise  the  quantities  must  be 
together,  and  the  amount  of  each  will  form  two  single  quai 
one  of  which  will  be  the  minuend,  and  the  other  the  subtrjf 
the  smaller  of  whitili  taken  from  the  larger  will  show  the  difl 
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en  them.  The  following  may  be  given  as  an  example.  Sub- 
'30,  10  and  5  from  40,  31  and  10.— The  operation  will  stand 

1 

|[)+5=-35.  40-h31-rl0=81.  Then  81— 35=46  the  remainder. 
Recapitulating  what  has  been  said  in  the  previous  Articles, 
iy  reduce  the  operation  of  subtraction  where  aggregate  num- 
Iccur  to  this  :  Consider  which  quantity  is  a  single  number 
hich  is  an  aggregate.  Then  find  the  amount  of  the  aggregate 
btract  it  from  the  single  quantity.  If  both  be  aggregates,  find 
mounts  and  subtract  one  from  the  other. 


MULTIPLICATION. 
22.    When  there  are  two  or  more  equal  numbers  to  be 
Ijtogether,  the  expression  of  their  sum  may  be  abridged  :  for 
|le,  how  many  is  3  times  4,  or  what  is  the  sum  of  4  added  to 
times.    The  operation  Avould  stand  thus  :  3X4=12. 
If  a  number  is  to  be  multiplied  by  another,  we  only  put  one 
;he  other,  thus  :  213 
7 
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order  in  which  the  numbers  are  placed  is  indifferent,  for  3 
is  the  same  as  4  times  3,  The  same  is  true  of  a  larger  sum. 

The  results  which  arise  from  the  multiplication  of  two  or 
imbers  are  called  products  ;  and  the  numbers  or  individual 
are  called /actors. 

¥e  have  observed  that  a  product  is  generated  by  the  multi- 
of  tw^o  or  more  numbers,  and  that  these  numbers  are  called 
Thus,  the  numbers  213  and  7  are  the  factors  of  the  pro- 

n. 

f,  therefore,  we  consider  all  whole  numbers  as  products  of 
nore  numbers  multiplied  together,  we  shall  soon  find  that 
mnot  result  from  such  a  multiplication,  and  consequently 
t  any  factors ;  while  others  may  be  the  products  of  two  or 
mbers  multiplied  together,  and  may  consequently  have  two 
factors. 

11  numbers,  such  as  2,  3,  5,  7,  11,  13,  &c.  which  cannot  be 
ted  by  factors,  are  called  simple  ox  prim  e  numbers;  whereas 
s  4,  6,  8,  9,  10,  12,  14,  &c.  which  may  be  represented  by 
"Ikre  called  compound  numbers. 

jWhe  use  of  multiplication  is  to  compute  the  amount  of  any 
of  equal  articles,  either  in  respect  to  measure,  weight,  va- 
y  other  consideration.    The  multiplicand,  expresses  how 
to  be  reckoned  for  each  article  ;  and  the  multiplier,  ex- 
ow  many  times  that  is  to  be  reckoned.    As  the  multiplier 
t  the  number  of  articles  to  be  added,  it  is  always  an  al- 
mher ;  and  has  no  reference  to  any  value  or  measure 
The  product  must  be  of  the  same  nature  as  the  multi- 
If  the  multiplicand  is  weight,  the  product  will  be  weights 
g  a  quantity  does  not  alter  its  nature. 
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DI  VSION. 

Art  29  When  a  number  is  to  be  separated  into  two,  three 
or  more  equal  parts,  it  is  done  by  means  of  division,  which  enable: 
us  To  determine  the  magnitude  of  one  of  those  parts.  When  ^■ 
wish,  for  example,  to  separate  the  number  12  mto  three  equal  part^ 
we  find  bv  division  that  each  of  these  parts  is  equal  to  4. 

30  If  we  divide  a  number  by  2,  or  into  two  equa  parts,  onec. 
these*  narts,  or  the  quotient,  taken  twice  makes  exactly  the  numb( 
proposed.  The  multiplication  of  the  quotient  by  the  divisor,  mu: 
always  reproduce  the  dividend.  u-  u  ^  v 

31  It  isforthis  reason  that  division  is  called  a  rule,  which  teaefc 
us  to'find  a  number  or  quotient,  which  being  multiplied  by  the  dn 
sor  will  exactly  produce  the  dividend     The  dividend,  tnerefo, 
may  be  considered  as  a  product  of  which  one  of  the  factors  is  the 
visor  and  the  other  the  quotient.    And  m  all  examples  oi  div 
Sat  can  be  proposed,  if  we  divide  the  dividend  by  the  quotient,^ 
shall  again  obtain  the  divisor  ;  for  as  24  divided  by  4  gives  6, 
divided  by  6  will  give  4.    The  whole  operation  consists  m  re 
senting  the  dividend  by  two  factors,  of  which  one  shall  be  equ 
the  divisor,  and  the  other  to  the  quotient. 

32.  It  often  happens  that  we  cannot  represent  the  divided 
the  product  of  two  factors  of  which  one  is  equal  to  the  divisor, 
then  the  division  cannot  be  performed  in  the  manner  we  have 

^^S^'lf  we  multiply  the  divisor  by  the  quotient,  and  to  the  pre 
add  the  remainder,  we  must  obtain  the  dividend  ;  this  is  the  . 
thod  of  proving  division,  and  of  discovermg  whether  the  cal 
tion  is  right  or  wrong.  •    j-  ■ 

34  As  some  numbers  are  divisible  by  certain  divisors 
others  are  not ;  it  is  necessary  to  distinguish  the  numbers  th- 
divisible  by  divisors  from  those  which  are  not. 

And  first,  let  the  divisor  be  2 ;  the  numbers  divisible  by  it 
4  6  8  10  12,  &c.  which,  it  appears,  increase  always  by  two. 
numbers,  as  far  as  they  can  be  continued,  are  called  e^.nmn 
but  there  are  other  numbers,  namely,  1,  6,  i>,  /,  y,  fi,  > 
are  uniformly  less  or  greater  than  the  former  by  unity,  and 
cannot  be  divided  by  2,  without  the  remainder  1  ;  these  are 

"^SS-^It  musi  here  be  particularly  observed  ;  that  every  num 
divisible  by  1  ;  and  also  that  every  number  is  divisible  by 
so  that  every  number  has  at  least  two  factors  or  divisors  the 
ber  itself  and  unity  ;  but  every  number,  which  has  no  other 
than  these  two,  belongs  to  the  class  of  numbers,  which  w 
heiove  called  simple  or  prime  numbers. 

36  Lastly,  it  ought  to  be  observed,  that  0  or  nothing _ 
considered  as  a  number  which  has  the  property  of  bemg  divis 
all  possible  numbers  ;  because  by  whatever  number  we  divid 
quotient  is  always  0;  for  it  must  be  remarked  that  the  mu 
tion  of  any  number  by  nothing  produces  nothing,  and  ther 
times  2,  or  0  2,  is  0.  .  i       i„„  ^ 

37.  The  dividend  expresses  the  price  of  several  articles  o 
titles';  the  divisorThe  quantity  itself:  and  the  quotient  she 
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of  one  single  article  or  quantity,  of  which  the  dividend  is  the 
i: — Then,  dividing  the  price  of  several  quantities  by  the  quan- 
It  will  give  the  price  of  one  single  article  or  quantity :  whether 
^f  money,  weight,  or  measure. 


FRACTIONS, 
r.  38.  A  fraction  is  a  part  of  a  unit,  and  is  so  called  in  con- 
tinction  to  an  integer  or  whole  number. 
3re  are  two  kinds  of  fractions,  viz  :  Vulgar  and  Decimal. 
I  All  fractions  have  two  numbers  ;  one  called  the  numerator, 
lie  other  the  denominator.    The  former  is  always  expressed ; 
tter  is  either  expressed  or  understood. 

!The  numerator  expresses  the  number  of  single  parts  contain- 
the  fraction ;  the  denominator,  the  whole  number  of  parts 
compose  the  integer.  Thus,  ^,  and  ,8 ;  that  is,  four  fifths 
light  tenths.  Here  the  first  is  a  vulgar,  and  the  latter  a  deci- 
action  ;  the  numbers  4  and  8  are  the  numerators,  and  5  and 
ir  denominators. 

! Vulgar  and  decimal  fractions  dilfer  principally  with  respect 
1  jr  notation,  their  denominators,  their  modes  of  operation,  and 
itility. 

In  a  vulgar  fraction,  the  numerator  and  denominator  are  both 
or  written  down,  and  the  one  set  over  the  other:  in  decimals, 
merator  only  is  expressed.  In  vulgar  fractions,  the  denomi- 
nay  be  any  number  whatever;  in  decimal  fractions,  the  de- 
itor  is  ever  a  decimal  number,  or  unity,  with  one  or  more 
1  annexed. 

Vulgar  fractions  admit  of  improper  fractions,  or  fractions 
than  an  integer,  such  as  -f-;  but  decimals  are  always  proper 
is,  or  less  than  an  integer. 


DECIMAL  FRACTIONS. 
44.  Notation. — Decimal  fractions  are  distinguished  by  a 
thus.,)  set  at  the  left  hand  of  the  fractional  number,  which 
called  the  sinister  point.  This  is  of  great  and  necessary 
ecimals,  as  it  supplies  the  place  of  the  denominator,  and  de- 
3  the  magnitude  of  the  fractions.  As  it  divides  the  fraction 
e  integral  figures,  it  is  termed,  the  separatrix. 
tecimal  fractions  decrease  infinitely  towards  the  right  hand  ; 
lumbers  increase  infinitely  towards  the  left;  both  starting 
lity  as  a  fixed  central  point. 

pherefore  it  is  evident,  that  the  magnitude  of  a  decimal  frae- 
,   mpared  with  another,  does  not  depend  upon  the  number  of 
j^:   ibut  upon  the  value  of  its  first  left  hand  figure;  for  instance, 
I'll   )n  beginning  with  any  figure  less  than  9,  such  as  8,  7,  5,  3, 
&c.,  if  extended  to  an  infinite  number  of  figures,  will  not 

'o  read  decimal  fractions,  numerate  them  as  you  would  the 
,..  ures  in  a  whole  number.  To  find  the  denominator,  consi- 
,  ..   sinister  point  as  istanding  for  ,1 ;  and  all  the  figures  upon 
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its  right  hand  for  so  many  ciphers  ;  then,  by  the  common  method 
numerate  and  read  them  accordingly,  which  will  give  you  the  de- 
nominator of  the  fraction.  Thus,  the  following  fractions,  ,1  ,15 
,236  ,0001  by  this  rule  are  to  be  read,  one  tenth,  fifteen  hundredths, 
two  hundred  and  thirty-six  thousandths,  one  ten  thousandth;  whicli 
written  in  the  manner  of  vulgar  fractions,  would  stand,  tV,  -JJij, 

"i^^MTj  nroVo-  .... 

48.  If  you  remove  the  sinister  point  towards  the  right  hand,  i; 
multiplies  the  fraction  by  10  at  every  figure ;  thus  ,235  being  2,1 
becomes  two  integers  and  thirty-five  hundredths  :  remove  it  to  an 
other  figure,  and  it  is  23,5  twenty-three  and  five  tenths:  remover 
another  figure,  and  it  becomes  a  simple  Avhole  number  235. 

49.  But  removing  the  point  towards  the  left  hand  has  direct! 
the  contrary  effect:  It  divides  and  makes  the  quantity  ten  times  le; 
at  every  figure  it  is  removed,  thus :  235  becomes  23,5  2,35  ,21 
,0235  and  so  on. 

50.  Ciphers  at  the  right  hand  neither  increase  nor  diminish  tl 
value  of  a  decimal ;  but  upon  the  left  hand  they  make  it  ten  tii 
the  less  for  every  cipher  prefixed. 

The  reason  of  this,  is  because  the  numerator  is  increased 
same  proportion  with  the  denominator,  and  ,1  one  tenth,  becoitt 
,10  ten  hundredths  ;  but  in  the  other  case  the  denominator  o 
increased,  which  diminishes  the  fraction,  and  makes  ,1  one 
no  more  than  ,01  one  hundredth.  Therefore, 

Any  two  or  more  decimal  fractions,  however  differing  in 
magnitude,  may  be  expressed  by  an  equal  number  of  figures, 
have  the  same  common  denominator. 

So  these  decimals  ,8  ,05  ,456  ,0003  may  be  written  ,8000 
,4560  ,0003 

51.  A  whole  number  may  be  decimally  expressed  by  anne 
one  or  more  ciphers,  separated  by  the  sinister  point  thus, 
34,000. 


DECIMAL  POINTS. 
Art.  52.  The  points  are, 
The  Dexter  point,  the  Surdal  point,  and  the  Antisurdal  po 

1.  The  Dexter  point,  placed  thus,  5",  when  applied  to  the 
dend,  denotes  that  the  figures  upon  its  left  hand  will  be  qu 
integers,  and  those  upon  its  right,  fractions.  It  is  also  used 
ducing  a  decimal  fraction  into  its  proper  value,  and  then  it 
that  the  figures  upon  the  left  hand  only  are  made  use  of,  and 
upon  its  right  thrown  away,  being  smaller  than  the  ultimate 
tion,  or  lowest  denomination  of  that  table. 

2.  The  Surdal  point  is  a  colon,  (:)  This  is  a  sign  of  rejec 
it  is  used  in  division,  in  case  the  dividend  cannot  be  exactly 
sured  by  the  divisor;  and  being  applied  to  the  last  remainder, 
537:)  denotes  it  to  be  a  surd  number,  of  no  further  account  o 
in  the  operation. 

3.  The  Antisurdal  point  placed  over  a  figure  (thus  5)  del 
that  figure  to  be  read  one  larger  than  its  nominal  value, 
placed  over  the  right  hand  quotient  figure,  to  force  a  stop  in  divj 


iT  ll  ]  DECIMAL  POINTS.  217 

ire  the  remainder  is  such  as  would  continue  the  division  forever, 
out  bringing  out  the  fraction  with  perfect  exactness, 
is  also  used  in  reducing  decimals,  for  the  same  purpose  as  the 
er  point,  where  its  right  hand  figure  is  as  large  as  5,  or  larger. 

is  is  ever  the  case  with  the  middle  denominations  in  mixed 
titles.  For  instance,  a  dime  is  a  fraction  of  a  dollar,  and  an 
^er  of  a  cent  and  a  mill.  The  highest  denomination  is  never  a 
ion,  and  is  called  the  ultimate  integer :  The  lowest  denomi- 

n  is  never  an  integer,  and  is  called  the  ultimate  fraction.  The 
mediate  denominations,  are  in  relation  to  each  other,  integers 

ctions. 

T.  53.  The  addition  of  decimals  is  performed  by  placing  the 
er  points  in  a  perpendicular  line,  and  the  first  left  hand  figure 
ch  fraction  in  the  next  column,  and  so  on. 
d  the  several  numbers  together,  &c. 

ce  the  sinister  point  in  the  sum  total,  directly  under  those  in 
atemerit,  and  the  left  hand  figures,  will  be  integers  ;  those 
the  right,  decimals. 

The  addition  of  integers  and  fractions  is  performed  by  placing 
actions  as  before,  the  integers  upon  the  left  hand  of  the  point : 
dd  all  together  as  whole  numbers,  and  place  the  sinister  point 
sum  total  as  before. 

The  subtraction  of  decimals  is  performed  by  setting  down 
umbers  as  in  addition ;  then  perform  the  subtraction  as  in 
numbers,  and  place  the  sinister  point  in  the  remainder,  di- 
under  that  in  the  subtrahend. 

The  multiplication  of  decimals  is  performed  exactly  as  in 
numbers,  whether  they  are  pure  or  mixed  fractions ;  and 
lace  the  sinister  point  in  the  product  as  many  places  to  the 
and  as  there  are  decimals  in  both  factors  ;  but  if  the  product 
not  have  so  many,  supply  the  defect  by  prefixing  ciphers. 
It  is  peculiar  that  a  fraction  multiplied  by  a  fraction  should 
ish  its  value,  and  make  the  product  less  than  either  factor ; 
multiply  an  integer  by  a  fraction  invariably  makes  the  pre- 
ss than  the  multiplicand, 
reason  of  this  is,  because  a  fraction  in  its  nature  and  opera- 
converse  to  an  integer,  having  single  unity,  for  the  middle 
Thus,  to  multiply  by  1,  neither  adds  nor  diminishes,  but  to 
ly  by  any  number  more  than  1,  increases  ;  therefore  to  multi- 
any  part  or  parts,  less  than  unity  or  1,  of  course  diminishes; 
to  multiply  one  half  by  one  half  is  the  same  thing  as  divid- 
by  2. 

The  parts  in  decimal  division  are  placed  in  the  same  order 
ivision  of  whole  numbers.  Annex  a  cipher  to  the  last  re- 
er,  and  continue  the  division  until  you  have  exhausted  the 
nd,  and  completed  the  fraction  in  the  quotient. 
When  the  dividend  may  be  exactly  measured  by  the  divisor, 
lied  a  terminate  decimal.  When  the  last  remainder  is  such 
ber  as  will  not  give  the  quotient  fraction  with  perfect  exact- 
Ithough  ciphers  be  annexed  to  any  extent,  such  decimalsj  in 
distinction  to  the  former,  are  called  infinite  or  circulating' 
Is,  and  sometimes  repeating  decimalSj  because  one  or  more 
19 
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figures  always  repeat  ad  infinitum;  as  ,666;  ,32573257  &c.  in 
such  a  case  it  is  unnecessary  to  protract  the  quotient  to  any  greater 
number  of  figures,  than  what  will  contain  the  ultimate  fraction 
sought;  therefore  apply  the  surdal  point  to  the  remainder  ;  and  if 
the  number  in  the  last  remainder  equal  ,  or  exceed  the  one  half 
of  that  expressed  in  tha  divisor,  set  the  antisurdal  point  over  the 
last  figure  in  the  quotient. 

This  method  reduces  the  circulating  into  a  terminate  decimal; 
and  though  it  does  not  ascertain  the  fraction  with  perfect  exactness, 
yet  the  variation  is  very  inconsiderable. 

60.  The  nature  of  decimal  division  is  the  converse  of  whole  nuni' 
bers,  in  that,  dividing  an  integer  by  a  fraction,  or  a  fraction  by  a 
fraction,  instead  of  diminishing,  increases  its  value,  or  the  quotient 
will  ever  be  greater  than  the  dividend. 

61.  The  method  of  dividing  decimals,  is  to  divide  as  in  whole 
numbers,  enlarging  the  number  of  the  dividend,  if  necessary,  by 
annexing  one  or  more  ciphers ;  then,  in  the  question,  count  oflf  as 
many  decimal  places,  as  the  dividend  has  more  than  the  divisor; 
and  if  there  are  not  so  many  places  in  the  quotient,  supply  the 
defect  with  ciphers. 


VULGAR  FRACTIONS. 
Art.  62.  Whea  a  number  is  said  not  to  be  divisible  by  another 
number,  this  only  means,  that  the  quotient  cannot  be  expressed  by 
an  integral  number ;  this  leads  us  to  consider  a  particular  species 
of  numbers,  called  fractions  or  broken  numbers.    The  following 
an  illustration.    If  we  divide  7  by  3,  v/e  easily  conceive  the  q 
tient  which  should  result,  and  express  it  by  -|- ;  placing  the  divi 
under  the  dividend,  and  separating  the  two  numbers  by  a  line. 

63.  So,  in  general,  Avhen  the  number  7  is  to  be  divided  by  th 
number  3,  we  represent  the  quotient  by  ^  and  call  this  form  of  c 
pression  a  fraction.  We  cannot,  therefore,  give  a  better  idea  of 
fraction  than  by  saying  that  we  express  the  quotient  resulting  fro 
the  division  of  the  upper  number  by  the  lower,  (thus  ^.) 

64.  In  order  to  obtain  a  more  perfect  knowledge  of  the  nature 
fractions,  we  shall  begin  by  considering  the  case  in  which  t 
numerator  is  equal  to  the  denominator,  as  in  f.  Now,  since  tl 
expresses  the  quotient  obtained  by  dividing  2  by  2,  it  is  evident  t' 
this  quotient  is  exactly  unity,  and  that  consequently  this  fractioi 
is  equal  to  1,  or  an  integer ;  the  same  is  true  of  all  fractions  wh 
numerators  and  denominators  are  alike. 

65.  We  have  seen  that  a  fraction,  whose  numerator  is  equal 
the  denominator,  is  equal  to  unity.  All  fractions,  therefore,  wh 
numerators  are  less  than  the  denominators,  have  a  value  less  t' 
unity. 

66.  If  the  numerator,  on  the  contrary,  is  greater  than  the  deno 
nator,  the  value  of  the  fraction  is  greater  than  unity:  Thus 
greater  than  1,  for  f  is  equal  to  and  ^.  Now  f  is  exactl 
consequently  f  is  oqual  to  1  +  i-,  that  is,  to  an  integer  and  a 
It  is  sufficient  in  such  cases  to  divide  the  upper  number  bjr 
lower,  and  to  add  to  tlie  quotient  a  fraction  having  the  remai 
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the  numerator,  and  the  divisor  for  the  denominator.  For 
imple,  ^f,  we  should  have  for  the  quotient  3,  and  7  for  the  re- 
linder;  hence,  we  conclude  that  ^  is  the  same  as 
)7.  Thus  we  see  how  fractions,  whose  numerators  are  greater 
.n  the  denominators,  are  resolved  into  two  parts  ;  one  of  which 
in  integer,  and  the  other  a  fractional  number.    Such  fractions 

called  improper  fractions^  to  distinguish  them  from  common 
ctions. 

58,  The  nature  of  fractions  is  frequently  considered  in  another 
J,  which  may  throw  additional  light  on  the  subject.  For  exam- 
the  fraction  -f-,  it  is  evident  is  three  times  as  great  as  \.  Now 
fraction  \  means  that,  if  we  divide  1  into  4  equal  parts  this 
I  be  the  value  of  one  of  those  parts  ;  it  is  obvious  then  that  by 
ng  3  of  those  parts,  we  shall  have  the  value  of  the  fraction  -f-. 
9.  As  it  is  easy  to  understand  what  ^  is,  when  we  know  the 
lification  of  ^,  we  may  consider  the  fractions,  whose  numerator 
nity,  as  the  foundation  of  all  others.  And  it  is  observable  that 
56  fractions  go  on  continually  diminisihing ;  for  the  more  you 
de  an  integer,  or  the  greater  number  of  parts  into  which  you 
ribute  it,  the  less  does  each  of  those  parts  become.  Thus  -y^t 
jss  than  yV- 

0.  As  we  have  seen,  that  the  more  Ave  increase  the  denomina- 
of  such  fractions,  their  value  become  less ;  it  may  be  asked — 
ther  it  is  possible  to  make  ihe  denominator  so  great,  that  the 
tion  shall  be  reduced  to  nothing?  I  answer  no  ;  for  into  what- 
number  of  parts  unity  (the  length  of  a  foot  for  instance)  is 
ded  ;  let  those  parts  be  ever  so  small,  they  will  still  preserve  a 
lin  magnitude,  and  therefore  can  never  be  absolutely  reduced  to 
ling.  This  circumstance  has  introduced  the  expression,  that 
denominator  must  be  infinite,  or  infinitely  great,  in  order  that 
fraction  may  be  reduced  to  0,  or  to  nothing  ;  and  the  word 
lite  in  reality  signifies  here,  that  we  should  never  arrive  at  the 
of  the  series  of  the  above  mentioned  fractions. 
..  It  may  be  necessary  also  in  this  place  to  correct  the  mistake 
LOse  who  assert,  that  a  number  infinitely  great  is  not  susceptible 
crease.  This  opinion  is  inconsistent  with  just  principles,  for 
!:nifies  a  number  infinitely  great,  and  |-  being  incontestibly  the 
lie  of it  is  evident  that  a  number,  though  infinitely  great  may 
become  two  or  more  times  greater. 

To  reduce  a  given  fraction  to  its  least  terms,  it  is  required 
nd  a  number  by  which  both  the  numerator  and  denominator 
be  divided.  Such  a  number  is  called  a  common  divisor,  and 
ng  as  we  can  find  a  common  divisor  to  the  numerator  and  the 
minator,  it  is  certain  that  the  fraction  may  be  reduced  to  a  lower 
;  but,  on  the  contrary,  when  we  see  that  except  unity  no  other 
naon  divisor  can  be  found,  this  shows  that  the  fraction  is  already 
e  simplest  form  that  it  admits  of. 

This  property  of  fractions  preserving  an  invariable  value, 
ther  we  divide  or  multiply  the  numerator  and  denominator  by 
ame  number,  is  of  the  greatest  importance,  and  is  the  principal 
lation  of  the  doctrine  of  fractions.  For  example,  we  can 
ely  add  together  two  fractions,  or  subtract  them  from  each 
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Other,  before  we  have,  by  means  of  this  property,  reduced  them  to 
other  forms,  that  is  to  say,  to  expressions  whose  denominations  are 
equal. 


Addition  and  Subtraction  of  Fractions. 
Art.  74,  When  fractions  have  equal  denominators,  there  is  no 
difficulty  in  adding  and  subtracting  them;  for  -f-,  4--f-  is  equal  to 
and  j-  —  -f-  is  equal  to  f .    In  this  case,  either  for  addition  or  sub- 
traction, we  alter  only  the  numerators,  and  place  the  common 
denominator  under  the  line,  thus  i  +  f  is  equal  to  f,  or  1,  that 
to  say,  an  integer;  and -f-  —  is  equal  to  f,  that  is  to  say- 

nothing,  or  0. 

75.  But  when  fractions  have  not  equal  denominators,  we 
always  change  them  into  other  fractions  that  have  the  same 
nominators.    For  example,  add  together  ^  and  ^,  we  must  considet 
that      is  the  same, as     and  that  ^  is  equivalent  to  |-,  we  have 
therefore  f the  sum  of  which  is  f. 

76.  We  may  have  a  greater  number  of  fractions  to  be  reduced 
a  common  denominator,  for  example  ^,  -f,  -f-,  f,  ■§-;  in  this  case 
whole  depends  on  finding  a  number  which  may  be  divisible  by 
the  denominators  of  these  fractions.    In  this  instance,  60  is 
number  which  has  that  property,  and  which  consequently  becomes 
the  common  denominator.    We  shall  therefore  have  instead 
^  ;      instead  of  f;      instead  of  f  ;      instead  of  f ;  and  -f-g- 
stead  of  f.  Now  if  it  be  required  to  add  together  all  these  fractio 
fi,  -f-o,  th  ih  ^'^'i  6^)  we  have  only  to  add  all  the  numerate 
and  under  the  sum  place  the  common  denominator  60;  that  is 
say,  we  shall  have        or  three  integers,  and  f-g-,  or  3^. 

77.  When  it  is  required  to  subtract  a  fraction  from  an  integer, 
is  sufficient  to  change  one  of  the  units  of  that  integer  into  a  fracti 
having  the  same  denominator  as  the  fraction  to  be  subtracted  ; 
rest  of  the  operation  is  performed  without  any  difficulty.  If  it 
required,  for  example,  to  subtract  f  from  1,  we  write  f  instead  of 
and  say,  that  |-  taken  from  f  leave  |.  So  subtracted  from 
leave 

If  it  AA'^ere  required  to  subtract  -f  from  2,  we  should  write  1  and 
instead  of  2,  and  we  should  immediately  see  that  after  the  subtra 
tion  there  must  remain  1:^. 

78.  It  sometimes  happens,  that  having  added  two  or  more  fr 
tions  together,  we  obtain  more  than  an  integer ;  that  is  to  say, 
numerator  greater  than  the  denominator  ;  for  example  |-|~f-,  or  ^ 
j^2,  makes  -j-^,  or  1    .     We  have  only  to  perform  the  actual  di 
sion  of  the  numerator  by  the  denominator,  to  see  how  many  in 
gers  there  are  for  the  quotient,  and  to  set  down  the  remain 
Nearly  the  same  must  be  done  to  add  together  numbers  compound 
of  integers  and  fractions  ;  (called  mixed  numbers ;)  we  first 
the  fractions,  and  if  their  sum  produces  one  or  more  integers,  th 
are  added  to  the  other  integers.    For  example,  add  together  3^ 
2f ;  we  first  take  the  sum  of  ^  and  f ,  or  of  -f-  and  -f-.    It  is  f  or 
then  the  sum  total  is  6-J-. 
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Multiplication  and  Division  of  Fractions. 
RT.  79.    The  rule  for  the  multiplication  of  a  fraction  by  an  in- 
is  to  multiply  the  numerator  by  the  given  number,  and  not  to 
je  the  denominator,  thus  : 

2  times,  or  twice    makes  ^,  or  one  integer, 
t  instfe&d  of  this  rule,  v/e  may  use  that  of  dividing  the  deno- 
ator  by  the  given  integer  ;  and  this  is  preferable  when  it  can  be 
because  it  shortens  the  operation.   If  it  be  required  for  exam- 
to  multiply  f  by  3 ;  we  divide  the  denominator  by  the  integer, 
find  immediately  f  or  2f  for  the  given  product. 
We  have  shown  how  a  fraction  is  to  be  multiplied  by  an  in- 
;  let  us  now  consider  how  a  fraction  is  to  be  divided  by  an 
er.   It  is  evident  if  we  have  to  divide  the  fraction  %  by  2,  that 
result  must  be  ^ ;  and  that  the  quotient  of  f  divided  by  3  is  f . 
rule  therefore  is,  to  divide  the  nunierator  by  the  integer  with- 
changing  the  denominator.    Thus  : 

^  divided  by  2  gives  2%. 
his  rule  may  be  easily  practiced,  provided  the  numerator  be  di- 
le  by  the  number  proposed  ;  but  very  often  it  is  not :  for  exam- 
to  divide  -f-  by  2,  we  should  change  the  fraction  into  f  ,  and  then 
ding  the  numerator  by  2,  Ave  should  immediately  have  for  the 
ient  sought. 

.  When  a  fraction  is  to  be  divided  by  an  integer,  we  have  only 
lultiply  the  denominator  by  that  number,  and  leave  the  nume- 

as  it  is.    Thus  -|  divided  by  4  gives  -3^. 
his  operation  becomes  easier  when  the  numerator  itself  is  divi- 

by  the  integer.  For  example,  divided  by  3  would  give, 
rding  to  the  last  rule,  ;  but  by  the  first  rule,  which  is  appli- 
e  here,  we  obtain  ^^g,  an  expression  equivalent  to  4^8,  but  more 
l)le. 

ence  the  following  rule  for  multiplying  fractions  : — multiply 
rately  the  numerators,  and  the  denominators  together.  Thus : 
-§-  gives  the  product  -f-,  or  ^. 

I.  It  remains  to  show  how  one  fraction  may  be  divided  by  an- 
r.  We  remark  first,  that  if  the  two  fractions  have  the  same 
ber  for  a  denominator,  the  division  takes  place  only  with  re- 
t  to  the  numerators  ;  it  is  evident,  that  is  contained  as  many 
s  in  as  3  in  9,  that  is  to  say,  thrice  ;  and  in  the  same  man- 
in  order  to  divide  by  j^^,  we  have  only  to  divide  8  by  9, 
:h  gives 

.  But  when  the  fractions  have  not  equal  denominators,  we 
;  have  recourse  to  the  method  already  mentioned  for  reducing 
1  to  a  common  denominator. 

nee  the  following  rule  :  Multiply  the  numerator  of  the  divi- 
by  the  denominator  of  the  divisor,  and  the  denorninator  of  the 
end  by  the  numerator  of  the  divisor;  the  first  product  will  be 
umerator  of  the  quotient,  and  the  second  will  be  its  denomi- 

Applying  this  rule  to  the  division  of  f  by     we  shall  have 
uotient       the  division  off  by  ^  will  give  f,  or  f  or  1  and  ^. 
This  rule  is  often  represented  in  a  manner  more  easily  remem- 
19* 
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bered  as  follows  :  Invert  the  fraction  which  is  the  divisor,  so  that 
the  denominator  may  be  in  the  place  of  the  numerator^  and  the  lat- 
ter be  written  under  the  line  :  then  multiply  the  fraction,  which  is 
the  dividend  by  this  inverted  fraction,  and  the  product  will  be  the 
quotient  sought.  Thus  |-  divided  by  -f  is  the  same  as  f-  multiplied  ^, 

86.  Every  number  when  divided  by  itself  produces  upity,  and  it 
is  evident  that  a  fraction  divided  by  itself  must  also  give  1  for  the 
quotient.  The  same  follows  from  our  rule,  for,  in  order  to  divide 
^  by  I",  we  must  multiply  -f  by  f,  and  we  obtain  or  1 ;  and  if  it 
be  required  to  divide  -f  by  ■§-,  we  multiply  ■§-  by  f  j  now  the  product 
|-|  is  equal  to  1. 

87.  We  have  still  to  explain  an  expression  which  is  frequently 
used.    It  may  be  asked,  for  example,  what  is  the  half  of  f ;  this 
means  that  we  must  multiply  f  by  ^.    So  likewise,  if  the  value  of 
f  of  f  were  required,  we  should  multiply  f  by  f,  which  produces 
and  f-  of  £^  is  the  same  as      multiplied  by  f,  which  produces  || 
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the  first  letter  of  the  alphabet, 
es  one  or  unity.    A.  is  an  ab- 
ation  oiAnno,  or  Ante,  as  A.  D. 
Domini,  in  the  year  of  our 

or  Ans.  when  annexed  to  an 
pie,  is  a  contraction  for  An- 
the  result  of  an  operation. 
SB.  &c.  are  used  hypothetically 
iftifferent  individuals,  as  A. 
t  of  B.  &c. 
ite,  to  lessen,  to  diminish, 
olute,  real  value  ;  without  be 
lined  or  connected  with  any 
else. 

tract,  separate,  distinct  from 
ing  else.  Abstract  numbers 
Dse  used  without  application 
igs,  as  6,  7,  8,  10 :  but  when 
to  any  thing,  as  6  feet,  7 
ley  become  concrete  numbers, 
ount,  the  bill  of  a  tradesman ; 
tement  of  a  merchant's  deal- 

ition,  the  first  of  the  four 
lental  rules  in  Arithmetic, 
y  several  small  sums  are 
r  collected  into  one  that  is 
The  only  method  of  prov- 
ition,  which  can  properly  be 

proof  is  by  subtraction, 
nfinitum,  indefinitely,  or  to 

mlorem,  according  to  the 


nee,  net  gain  ;  money  paid 
he  equivalent  is  received, 
eration,  the   debasing  of 
mixture  of  impure  metals, 
gate,  formed  by  a  coUec- 
articular  numbers  into  one 
differs  from  compound, 
ant  parts,  such  numbers 
not  divide  or  measure  a 
umber  exactly,  as  7,  which 
iquant  part  of  16. 
ot  parts,  such  part  of  a  num- 
divide  or  measure  a  whole 


number  exactly,  as  2,  the  aliquot 
part  of  4 ;  3  of  9. 

All,  the  whole  number,  every  one. 
The  whole  quantity ;  every  part. 

Alligation,  a  rule  teaching  how 
to  compound  several  ingredients 
for  a  design  proposed.  It  is  either 
medial  or  alternate.  Cluestions  of 
this  kind  are  better  solved  by  al- 
gebra. 

Alloy,  a  proportion  of  any  baser 
metal  mixed  with  one  that  is  finer. 

Alternate,  to  change  one  thing  for 
another  reciprocally. 

A.  M.  Anno  Mundi,  in  the  year 
of  the  world. 

Amount,  the  sum  total  of  several 
quantities  ;  the  interest  and  princi- 
pal added  together. 

Analysis,  is  the  method  of  finding 
out  truth,  and  synthesis  is  the  me- 
thod of  explaining  that  truth  to 
others. 

Annex,  to  unite  to  at  the  end ; 
thus,  annex  two  ciphers  to  $27,  and 
it  becomes  2700  cents. 

Annuity,  a  periodical  payment; 
annuities  generally  are  yearly,  half- 
yearly,  or  quarterly.  Annuities  are 
of  two  kinds,  certain  and  contingent. 

Answer,  to  correspond  to,  to  suit 
with  ;  to  be  equivalent  to  ;  the  re- 
sult of  an  operation. 

Antecedent,  the  first  term  of  a 
ratio  is  called  the  Antecedent,  the 
second  the  Consequent ;  the  first  and 
last  terms  of  a  proportion  are  called 
the  Extreme  terms,  the  second  and 
third  the  Mean  terms. 

Arithmetic,  the  art  of  numbering 
or  computing  by  certain  rules,  of 
which  the  four  first  and  simplest 
are  addition,  subtraction,  multipli- 
cation and  division. 

Arithmetic  is  properly  the  sci- 
ence which  treats  of  numbers.  It 
is  called  a  science,  because  it  in- 
vestigates the  properties  upon 
which  its  rules  depend ;  and  an  art, 
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because  it  shows  how  to  apply  these 
rules  to  practice.  Hence  the  theory 
of  arithmetic  explains  the  proper- 
ties of  numbers ;  practical  arithme- 
tic applies  these  properties  to  the 
performance  of  operations.  Loga- 
rithmic arithmetic,  is  that  which  is 
performed  by  tables  of  logarithms, 
vulgar  arithmetic,  is  that  which  is 
conversant  about  integers  and  vul- 
gar fractions.  Decimal  arithmetic, 
is  the  doctrine  of  decimal  fractions. 
Political  arithmetic,  is  the  applica- 
tion of  arithmetical  calculations  to 
political  uses  ;  as  in  estimating  the 
revenues,  resources,  and  population 
of  a  country. 

Assemblage,  the  uniting  or  join- 
ing of  things  together,  or  the  things 
so  united  or  joined. 

Augment,  to  increase  in  value. 

Axiom  a  self  evident  proposition, 
or  one  requiring  no  proof,  as  that 
'  the  whole  is  greater  than  the  part.' 

B. 

B.  C,  an  abbreviation  for  Before 
Christ. 

Balance  of  Trade,  a  term  in 
commerce  denoting  the  equality  be- 
tween the  value  of  the  commodities 
bought  of  foreigners,  and  the  value 
of  the  native  productions  transport- 
ed into  other  countries.  Balance 
in  a  merchant's  account  is  when  the 
debtor  and  creditor's  account  are 
made  even.  Bankrupt,  a  trader 
who  fails  or  breaks,  so  as  to  be  un- 
able to  carry  on  his  business  or  pay 
his  debts. 

Barter,  the  exchanging  of  one 
commodity  for  another. 

Bill  of  Exchange,  a  note  contain- 
ing an  order  for  the  payment  of  a 
sum  of  money,  to  a  person  called 
the  drawer,  who  when  he  has 
signed  it  with  his  name,  and  writ- 
ten the  word  accepted,  is  called  the 
acceptor.  The  person  in  whose  fa- 
vor it  is  drawn,  or  to  whom  it  is 
ordered  to  be  paid,  is  called  the 
drawee,  or  payee,  who  when  he  has 
indorsed  it,  is  called  the  indorser. 
He  who  is  in  possession  of  the  bill, 
is  the  holder. 

Bill  of  Lading,  or  Invoice,  a  deed 
signed  by  the  master  of  a  ship,  by 
fyhich  he  acknowledgesnhe  receipt 


of  the  merchant's  goods,  and  obliges 
himself  to  deliver  them  at  the  place 
to  which  they  are  consigned. 

Biquadrate,  the  fourth  power 
arising  from  the  multiplication  of  a 
number  by  itself  four  times. 

Bond,  an  obligation  or  covenant 
in  writing  to  pay  any  sum,  or  per- 
form any  contract. 

Broker,  one  who  concludes  bar- 
gains, or  contracts  for  merchants, 
as  exchange  brokers,  ship  brokers, 
&c. 

Brokerage,  what  is  paid  to  a  bro- 
ker for  his  trouble. 

Bullion,  gold  or  silver  in  the 
mass,  before  it  is  wrought  into  coin, 

C. 

A.  C,  an  abbreviation  for  After 
Christ. 

Capital,  is  the  stock  or  fund  ofa 
trading  company ;  or  the  sum  o( 
money  they  jointly  contribute  tot! 
employed  in  trade. 

Carat,  the  weight  of  24  grains; 
or  one  scruple,  24  carats  makes  one 
ounce.  This  is  the  weight  by  whicl 
the  fineness  of  gold  is  distinguished 

Carry,  adding  one  to  each  ai" 
every  number  that  exceeds  9 :  or 
is  dividing  compound  numbers 
different  denominations.  The 
serving  of  the  tens,  hundreds, 
and  adding  them  with  the  o 
tens,  hundreds,  &c.  is  carrying. 

Chaldron,  a  dry  measure, 
sisting  of  36  bushels. 

Cipher,  a  character,  (0)  w 
shows  the  want  of  a  number ;  (1 
which  supply  a  vacancy ;  (1 
which  when  annexed  to  fig- 
multiplies  them  by  ten;  (14, 
which  if  cut  off  from  figure' 
which  it  is  annexed,  diminishe 
divides  that  number  by  ten ;  (' 
15 1 0.)  It  is  not  mentioned  in 
ding:  it  is  of  no  value  when  in 
subtrahend,  but  in  the  minue" 
is  treated  as  other  numbers  are. 
multiplication,  when  at  the  ri 
hand  of  either  of  the  factors,  it 
omitted  in  the  operation,  and, 
nexed  to  the  product :  in  the 
tient  it  shows  that  the  divisor  is 
contained  in  the  dividual.  In 
cimals,  it  serves  to  bring  figur" 
the  situation  which  shows  their 
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Lve  value,  and  diminishes  its, 
ue  tenfold  ;  two  a  hundred  fold, 
for  they  remove  the  fraction 
ther  from  unity,  which  always 
!ads  immediately  before  the 
nt. 

loff,  is  an  allowance  of  two 
mds  on  every  3  cwt. 
"  oin,  a  piece  of  metal  stamped 
h  certain  marks,  and  made  cur- 
at a  certain  value. 
I!ommensurable,  such  numbers 
nay  be  measured  by  one  and  the 
le  common  divisor. 

ommodity  any  merchandise  or 
re  which  a  person  trades  in. 
Common  denominator,  when  the 
lominators  of  two  or  more  frac- 
is  are  alike.  The  process  by 
ich  they  are  made  alike,  is  called 
nciiig  them  to  a  common  deno- 
lator.  When  two  or  more  num- 
s  can  be  divided  by  the  same 
nber  without  a  remainder,  that 
nber  is  called  their  common  di- 
n. 

ompany,  in  commerce,  a  trad- 
association  having  a  joint  stock. 

component,  parts  that  make  up 
whole ;  as  13  and  2  are  the 

iponent  parts  of  24. 
ompound  Interest,  is  that  inte- 
which  arises  from  principal 
interest  put  together. 

;omposite,  a  number  which  may 

divided  by  some  number  less 

n  itself,  but  greater  than  unity, 

8,  9,  10,  &c. 
onsequent,  the  latter  of  the  two 

3as  of  proportion, 
onsignment,  the  sending  or  de- 
ring  over  of  goods  to  another 

son. 

Contraction,  the  shortening  of 
rations. 

Converse,  directly  the  opposite  in 
iciple,  as  subtraction  is  the  con- 
!e  of  addition. 

ube,  a  figure  of  six  equal  sides, 
mber  multiplied  into  itself  and 
again  into  the  product,  as  3x 
X3=27,  the  cube, 
ube  root,  the  side  of  a  cube,  thus, 
the  cube  root  of  27. 
urrency,  the  local  value  of  mo- 

D. 

a  written  indenture,  pur- 


porting to  convey  lands  or  other 
property,  on  certain  specified  con- 
ditions. The  writing,  signing  and 
sealing,  completes  the  deed,  but  it 
takes  no  effect  until  delivered. 

Decimal,  ten  fold ;  increasing  in 
a  ten  fold  proportion. 

Decimals,  fractions  whose  de- 
nominator is  unity  with  any  number 
of  ciphers  annexed. 

When,  a  decimal  is  expressed 
either  by  the  continual  repetition 
of  the  same  figure,  or  of  the  num- 
ber expressed  by  two  or  more 
figures,  it  is  called  a  circulating  de- 
cimal ;  if  it  be  continued  to  an  un- 
limited number  of  figures,  is  call- 
ed an  interminate  decimal.  The 
figures  are  called  repetends,  and  if 
one  repeats,  it  is  called  a  single  re- 
petend ;  a  compound  repetend  hath 
the  same  figures  circulating  alter- 
nately ;  if  other  figures  arise  is 
called  a  mixed  repetend. 

Dem.  contraction  of  demonstra- 
tion, a  proof,  or  chain  of  arguments 
serving  to  prove  the  truth. 

Denominations,  different  parts 
which  make  up  a  compound  num- 
ber, as  pounds,  ounces,  drams. 

Denominator,  that  part  of  a  frac- 
tion which  stands  below  the  line, 
as  -J  in  the  fraction 

Difference  what  remains  when 
one  number  is  subtracted  from  an- 
other ;  the  remainder  in  subtrac- 
tion. 

Digit  from  the  latin  word  digi- 
tus, which  signifies  a  figure  ;  either 
of  the  nine  significant  figures— rl,. 
2,  3,  4,  5,  6,  7,  8,  9.  Taken  collec- 
tively they  are  called  '  the  nine 
digits.' 

Discount,  an  allowance  made  for 
paying  a  debt  before  it  is  due.. 

Dividend,  the  number  proposed 
to  be  separated  into  equal  parts. 

Dividend  of  Stock,  is  a  share  or 
proportion  of  the  interest  or  profit 
of  stocks  invested.  -  ' 

Dividual,  a  part  of  the  dividend 
in  division. 

Division,  one  of  the  four  first 
rules  of  arithmetic,  by  which  we 
find  how  often  one  number  is  con- 
tained in  another.  Division  is 
proved  by  multiplying  the  divisor 
by  the  quotient. 
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Divisible,  that  which  may  be  di- 
vided without  a  remainder. 

Divisor,  the  number  by  which 
the  dividend  is  separated  into  parts. 

Draft,  a  bill  drawn  by  one  per  - 
son on  another,  for  a  sum"  of  money. 

Drawback,  an  allowance  made 
to  merchants  on  the  exportation  of 
goods  which  paid  duty  inward. 

Duodecimal,  increasing  in  a 
twelve  fold  proportion. 

Duodecimals,  a  rule  used  in  com- 
puting the  contents  of  superficies 
5ind  solids. 

Duty,  a  certain  sum  paid  to  go- 
vernment for  articles  imported. 

E. 

Entire,  whole,  undivided  un- 
broken, complete  in  all  its  parts. 

Equation  of  Payments,  a  rule  for 
finding  a  time  when  if  a  sum  be 
paid  which  is  equal  to  the  sum  of 
several  others  due  at  different  times, 
no  loss  will  be  sustained  by  either 
party. 

Evolution,  the  extraction  of  the 
root  of  any  power. 

Exchange,  the  method  of  finding 
what  quantity  of  the  money  of  one 
place  is  equal  to  a  given  sum  of  an- 
other, according  to  a  given  course 
of  exchange. 

Exchange  Brokers,  men  who 
give  merchants  information  how 
the  exchange  goes. 

Excise  t)uties,  inland  taxes  on 
commodities  of  general  consump- 
tion. 

Exports,  goods  sent  out  from 
oue's  own  country. 

Extraction,  the  finding  out  the 
triie  root  of  any  number. 

Extremes,  the  first  and  last  terms 
of  a  proportion. 

F. 

Factor,  an  agent  commissioned 
by  merchants  to  buy  or  sell  goods 
00  their  account. 

Factors,  numbers  multiplied  to- 
getlxer  which  produce  a  product. 

Fellowship,  a  rule  by  which  the 
I'oss  or  gain  of  each  partner  in  a 
joint  stock,  is  discovered. 

Figure,  one  of  the  nine  digits,  as 
1, 2,  3,  (fee.  When  figures  stand  for 
sybole  tilings,  they  are  called  Inte- 


gers, or  whole  numbers  ;  but  when 
they  stand  for  parts  of  things,  they 
are  called  fractions,  or  something 
less  than  a  unit. 

Formula,  a  general  theorem  or 
statement  for  resolving  questions 
in  proportion,  thus  6  :  18:;20 

Fraction,  a  part  of  an  integer — 
there  are  vulgar  fractions,  as  -i-,  |, 
which  are  called  proper  fractions ; 
improper,  as  f;  compound,  as  -f-  off, 
&c.;  mixed,  as  4f ;  and  decimals, 
written  ,5  ,05  2,50 

Fund,  the  capital  or  stock  invest- 
ed in  trade  belonging  to  a  public 
company. 

G. 

Gross  Weight,  the  weight  of 
goods  together  with  the  cask  which 
contains  them. 

I. 

Incommensurable,  a  term  applied 
to  one  or  more  numbers  which  have 
no  common  measure  by  which  they 
can  be  divided. 

Index,  the  number  that  shows 
to  what  power  the  number  is  to 
be  raised,  as  in  10^,  the  figure  ^  is 
the  exponent  or  index. 

Indicate  division,  to  place  the' 
dividend  over  the  divisor,  thus 

Inequality,  the  difference  between 
two  numbers. 

Indorsing,  writing  on  the  back 
of  a  bill  of  exchange,  check,  or 
note. 

Integer,  a  whole  number,  as  f, 
to  distinguish  it  from  a  fraction, 
as  i 

Integral  Parts,  parts  of  which 
the  whole  is  made  up. 

Interest,  money  given  for  the  use 
or  loan  of  money. 

Interest,  a  rule  by  which  interesi 
is  computed,  which  is  either  simplf 
or  compound.  It  is  generally  cal 
culated  at  so  much  on  a  hundred 
as  $100  is  worth  $6.  When  th« 
principal  and  interest  are  incorpo| 
rated;  it  is  called  compound  in-^ 
terest. 

Invoice,  a  bill  or  account  of 
goods  sent  by  a  merchant  to  his 
correspondent  in  a  foreign  country. 

Involution,  the  raising  of  any 
aumber  to  a  given  power,  by  muU 
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lying  it  into  itself  the  required 
imber  of  times  ;  thus,  the  cube  of 
is  got  by  multiplying  4,  the  root, 
to  itself  twice,  as  4X4X4=64. 
Irreducible,  any  thing  that  can- 
t  be  separated  into  parts. 

J. 

Joint  Stock,  a  stock  or  fund, 
■med  by  the  union  of  several 
jares  from  different  persons. 

L.. 

Life  Annuities,  annual  pay- 
;nts  depending  on  the  life  of 
other. 

M. 

Magic  Square,  figures  so  dis- 
sed  into  parallel  and  equal  ranks. 


4 

9 

3 

3 

5 

7 

00 

1 

6 

the  sum  of  each  row,  diagon- 
and  latterally,  shall  be  equal. 
Mathematics,  is  that  science 
ich  teaches  or'  contemplates 
itever  is  capable  of  being  num- 
ed  or  measured,  in  so  far  as  it 
omputable  or  measurable ;  it 
ordingly  is  subdivided  intoarith- 
ic,  which  has  numbers  for  its 
ct,  and  geometry,  which  treats 
nag-nitudes. 

[ean  arithmetical,  half  the  sum 
he  extremes. 

lean  geometrical,  the  square 
of  the  product  of  the  two  ex- 
les. 

Measure,  a  certain  number  or 
itity,  which  being  repeated  a 
ain  number  of  times  is  equal 
lother  that  is  larger,  to  which  it 
relation,  as  7  is  the  measure  of 

ensuration,  the  art  of  measur- 
ines,  superficies,  and  solids, 
inuend,  the  number  which  has 
mber  subtracted  from  it. 
inus,  means  less,— plus,  more, 
ultiplicand,  the  number  to  be 
d  to  itself  or  repeated. 


Multiplier,  the  number  that  re- 
peats the  multiplicand. 

Multiple,  a  number  which  in- 
cludes another  a  certain  number  of 
times,  as  6,  the  multiple  of  2. 

Multiplication,  one  of  the  four 
simple  rules  of  arithmetic,  which 
consists  in  repeat  'mg  a  number  as 
often  as  there  are  units  vn  another 
number.  The  proper  proof  of  mul- 
tiplication is  by  division. 

Multiplicand,  the  number  to  be 
added  to  itself  or  repeated. 

Multiplier,  the  number  that  re- 
peats the  multiplicand. 

N. 

Negative  quantities,  quantities  to 
be  subtracted. 

Negative  sign,  the  sign  of  sub- 
traction, marked  thus,  — ,  thus; 
8—2=6.  ■  ■ 

Net  weight,  the  weight  of  a  com- 
modity without  the  bag,  &.c. 

Notation,  the  method  of  expres- 
sing numbers  or  quantities  by  cha- 
racters appropriated  for  that  pur- 
pose. 

Note,  a  promissory  note  is  a 
written  evidence  of  debt,  with  an 
engagement  to  pay. 

Number,  an  assemblage  of  sev- 
eral units,  or  of  several  things  of 
the  same  kind.  "Whole  numbers 
are  otherwise  called  integers,  as  1, 

2,  3.  Broken  numbers  are  frac- 
tions, as  i.  Cardinal  numbers  ex- 
press the  number  of  things,  as  1,  2. 

3.  Ordinal  numbers  denote  the 
order  of  things,  as  1st,  2d,  3d. 
Even  numbers  are  those  which  may 
be  divided  into  two  equal  parts 
without  a  fraction,  as  4,  8,  10.  Un- 
even or  odd  numbers,  are  such  as 
leave  a  remainder  after  being  di- 
vided by  2,  as  3,  5,  7.  Prime  num- 
bers aie  those  which  eannot  be  re- 
presented by  factors ;  or  in  other 
words,  which  cannot  be  divided 
without  a  remainder,  as  2,  3,  5,  7, 
13.  Compound  numbers  are  such 
as  may  be  represented  by  factors, 
as  4,  6,  8,  9,  10,  13.  A  concrete 
niftnber  expresses  or  denotes  a  par- 
ticular subject,  as  three  men ;  but 
when  we  use  no  subject,  as  three,  or 
four,  we  use  the  term  in  the  ab- 
stract,  A  composite  number,  a  nxuai' 
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ber  which  is  a  product  of  two  or 
more  numbers.  A  perfect  number 
is  that  which  is  equal  to  the  sum  of 
all  its  aliquot  parts.  A  square 
number  is  the  product  of  a  number 
multiplied  by  itself,  as  9,  the  pro- 
duct of  3X3.  A  cubic  number  is 
the  product  of  z.  square  number 
multiplied  by  its  root,  as  9  multi- 
plied by  its  root  3,  makes  27. 

Numeration,  the  art  expressing 
in  figures  any  number  proposed  in 
words,  or  expressing  in  words  any 
number  expressed  in  figures. 

Numerator,  in  a  fraction,  the 
number  above  the  line  ;  it  denotes 
the  number  of  the  giv^en  parts  taken, 
as  1  in  the  fraction  \. 

Numerical,  relating  to  number's, 
that  which  is  performed  by  the  help 
of  numbers. 

o. 

Order,  a  species  of  draft  implying 
a  command,  as  from  A.  to  B.  to  pay 
over,  deliver  money,  or  some  spe- 
cific article  to  a  third  person,  as 
C. : — there  are  several  kinds  of 
them. 

P. 

Par,  equality ;  worth  the  nominal 
value.  A  bank  note  that  passes 
current  for  the  amount  mentioned 
thereon,  is  at  par  ;  if  not  worth  so 
much,  it  is  below  par.  Specie  or 
stock  sometimes  commands  a  pre- 
mium on  its  original  or  regular 
price ;  it  is  then  above  par. 

Per,  by  the ;  as  per  cent,  by  the 
hundred ;  per  annum,  by  the  year. 

Per  centum  or  per  cent,  rate. 

Plus,  i.  e.  more,  a  term  ta  denote 
addition,  marked  by  the  sign  -[-,  as 
44-5=9,  that  is,  4  plus  5  equal  to  9. 

Policy,  a  deed  of  insurance. 

Position,  a  rule  where  supposed 
numbers  are  used  in  solving  ques- 
tions. 

Power,  the  product  of  a  number 
multiplied  by  itself  any  number  of 
times. 

Premium,  a  reward  for  the  use 
of  money,  &c.  at  so  much  per  cent. 

Prime,  one-twelfth  of  a  foot. 

Principal,  the  sum  on  which  in- 
terest is  computed. 

Proceeds,  the  sum  arising  from 
tfeie  sale  of  goods,  &c. 


Product,  the  number producedBy 
multiplying  two  or  more  numbers 
together,  as  7  X  6=42,  the  product 
required. 

Profit,  net  gain. 

Progression,  a  series  of  numbers, 
keeping  a  certain  ratio  among 
themselves  :  when  they  decrease  or 
increase  with  equal  differences,  it 
is  called  Arithmetical  Progression, 
as  1,  3,  5,  7 ;  when  they  increase 
by  a  common  multiplier,  or  de- 
crease by  a  common  divisor,  it  is 
called  Geometrical  Progression,  as 
1,  2,  4,  8,  16. 

Proof,  an  operation  whereby  the 
truth  and  justness  of  a  calculation 
are  examined  and  ascertained. 

Proportion,  the  equality  or  simi- 
litude of  ratios  :  thus  the  four  num- 
bers, 4,  8,  15,  30,  are  proportionals, 
or  in  proportion,  because  the  ratio 
of  4  to  8  is  equal  or  similar  to  that 
of  15  to  30,  it  being  in  both  cases  as 
1  to  2.  Between  Proportion  and 
Ratio,  there  is  this  difference;  pro- 
portion consists  always  of  four 
terms,  and  ratio  of  only  two. 

Proposition,  a  thing  proposed  to 
be  demonstrated,  proved,  or  made 
out,  either  a  problem  or  theorem. 

Cluantity,  any  thing  capable  of 
estimation  or  mensuration,  which,: 
being  compared  with  another  thing 
of  the  same  nature,  may  be  said  t( 
be  greater  or  less,  equal  or  unequa 
to  It. 

Gluotient,  v/hat  results  from  di 
viding  any  number  by  another,  a 
12-f-4=3  quotient. 

M. 

Radix,  the  number  which  is  s( 
lected  to  constitute  units  of  th 
higher  orders,  in  the  system  of  ni 
meration. 

Ratio,  it  means  in  what  relatii 
does  one  number  stand  to  anotht 
When  quantities  have  the  sal 
ratio,  they  are  said  to  be  propo 
tional  to  each  other. 

Reversion,  an  annuity  that  do 
not  come  into  possession  till  a  givi 
time  has  elapsed. 

Receipt,  a  discharge  from 
either  in  full  ot  in  part. 


ARITHMETICAL  TERMS. 


Ileduction,  a  rule  by  which  mo- 
weights,  and  measures  are 
,nged  from  one  denomination  to 
ther. 

.emainder,  see  difference, 
.esolution,  a  method  by  which 
j  truth  or  falsehood  of  a  proposi- 
is  discovered. 

,oot,  a  number  which  being  mul- 
ied  into  itself  a  certain  number 
times  will  produce  the  given 
iber,  as  the  cube  root  of  8  is  2, 

the  square  root  4. 

ule,  a  certain  maxim  to  be  ob- 

ed  in  any  art  or  science,  or 

ciple  to  go  by. 

ule  of  Three,  or  Proportion, 
hes  by  means  of  three  numbers 
nd  a  fourth. 

s. 

jxagesimal,  is  that  which  pro- 
Is  by  60's,  as  the  division  of 
les,  &c.  into  60  degrees,  the  de- 
:s  each  into  60  minutes,  and 
y  minute  into  60  seconds, 
gn,  any  mark  used  in  opera- 
3,  as  -j-  for  addition,  —  for  sub- 
u      don,  X  fo^ multiplication, -i-  for 
1-     sion,  =  fbr  equality, 
[uare  Root,  see  Root, 
ock,  shares  in  the  funds  of  a 
o:?       or  trading  establishment.  The 
x':;     inal  value  of  a  share  is  the 
unt  paid,  when  the  stock  was 
-  !     created.     The  real  value  is 
:  1    ;um  for  which  a  share  will  sell. 
pck  Broker,  a  dealer  in  stock. 
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Stock  exchange,  the  place  wht. 
stock  is  bought  and  sold. 

Submultiple,  a  number  contained 
in  another  a  certain  number  of 
times  exactly,  as  2,  3,  4,  or  6  in  12. 

Subtraction,  the  second  primary 
rule  in  arithmetic,  by  which  a  less 
sum  is  taken  from  a  greater. 

Subtrahend,  the  number  to  be 
subtracted. 

Superficies,  amagnitude  bounded 
by  lines. 

Surd,  a  number  that  is  incom- 
mensurable, as  the  square  root  of  2. 

Suttle,  what  remains  after  one  or 
two  allowances  are  deducted. 

T. 

Tare,  is  an  allowance  to  the 
buyer  for  the  weight  of  the  box, 
barrel,  bag,  &c.  which  contains  the 
goods  bought. 

Tret  is  an  allowance  of  4  lb.  in 
every  i041b.  for  waste,  dust,  &c. 

Theory,  a  doctrine  which  con- 
fines itself  to  the  speculative  parts 
of  a  subject,  without  regard  to  its 
practice  or  application. 

U.  V.  z. 

Unit,  or  unity,  a  figure  express- 
ing  the  least  whole  number,  1. 

Unity  is  that  by  which  every 
thing  in  nature  is  called  one. 

Usury,  taking  more  interest  for 
money  than  is  allowed  by  law. 

V.  for  vide,  consult,  see. 

Zero,  the  character  Oi 
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KEY. 


THE  KEY, 

Containing  Answers  referred  to  in  the  Preceding  Pages. 


Page. 

Sect. 

Ex. 

Answer.  Ex. 

Answer. 

Ex. 

Answer, 

32 

§3 

1 

225253884  2 

280168977 

3 

270336348 

38 

§7 

1 

475265  2 

611865 

3 

294312 

" 

" 

4 

287202  5 

233945 

6 

607533 

48 

§17 

0 

77420006  0 

1311522 

0 

822101 

50 

§19 

1 

3768079  2 

339790188 

3 

590180075 

<' 

4 

106799280  5 

9001 

'! 

'■< 

6 

368489577655733811 

t-; 

7 

250188778  8 

12896 

9 

200-2 

t( 

10 

65 

11 

8999 

12 

909091  13 

8999899 

14 

94760000 

51 

15 

66643  16 

6013568 

17 

3493688 

18 

32102  19 

1190972871 

20 

68789 

21 

1367789  22 

10008882 

23 

2309513 

24 

782709963 

25 

22107170912 

26 

14454578112778 

e. 

Sect. 

Ex.         duotients.  Ex. 

Q-iiotients. 

§30 

2   *    10293—13152  3 

21303- 

-10523 

4        20340—64140  5 

17865 

-6188 

6     188058—157775  7 

118454—105145  , 

8  15506-11917 

RECAPITULATION— Page,  85,  86,  87. 

Answer. 
65  acrii\ 
0.  18*  belo  ' 
Amihs.\ 
187785Zfe., 
lUlhs.\ 
^QOdo 

25  amount  of  years,  5223 

26  Ans.  A.  46  dots. ;  B.  92;  C  368  [11  shares. 

27  Ans.  95  dots,  [first  take  15  from  300  dols. 

28  Ans.  A.  30  ;  B.  33  ;  C.  37  [find  10  and  subt.  it  from  100  dols. 

29  Ans.  2d  150  dols.  ;  1st  200  ;  3d  250  [4  shares. 

30  Ans.  A.  317  ;  B.  951 ;  C.  1268;  D.  2219  [15  shares. 

31  Ans.  bar.  40  dols. ;  hor.  80  ;  ch  240  [9  shares. 
18*  Ans.  sug.  34  lbs. ;  coffee  220  lbs. ;  tea  102  lbs. ;  pep.  4  lbs. ;  m5 

1  oz.  ;  rice  31  lbs. ;  oil  12  gals. 


Ex. 

Answer. 

Ex. 

Answer. 

Ex. 

1 

2431 

9 

857- 

17 

3 

6 

10 

4315 

18 

3  6. 

777 

11 

203dois. 

19 

4 

1865 

12 

1554 

20 

5 

ZUols. 

13 

48 

21 

6 

28463563 

14 

lOOOOCOO 

22 

7 

9  boots ;  3  shoes. 

15 

109 

23 

8 

821 

16 

292 

24 

Page. 


Ex. 

7 

8 
11 


FEDERAL  MONEY. 
Answer.  Page. 


$999  :  99'9 
$39 :  59'5 
$40:71 


Ex. 
9 
10 


Answei_^, 
$1101  jP"""' 
$9999: 


PROPORTION.   PARTICULAR  CASES,— Page  182. 
Ex.  1,  25:  15::  10  Ex.  2,  20:  1::500 

Ex.  3,  33: 18:;  15  Ex.  4,  23  : 10::13 
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FORMS  OF  NOTES.  231 

I  series  of  forms  of  notes,  receipts,  <^c. — exhibiting  a  species  of  knovs- 
fe  which  should  be  familiar  to  every  man  in  community. 

1.  Promissory  Notes. 
1.  Form  ' of  a  Note  on  demand. 


100  :  00   For  value  received,'!  promise  to  pay  A.  B.,  or  order,  one 


dred  dollars,  on  demand,  with  interest.  P. 
artford,  Oct.  15, 1833. 

2.  Form  of  a  Note  on  time. 
ne  day  after  date,  for  value  received,  I  promise  to  pay  A.  B.  or 
er,  at  my  store  in  Hartford,  one  hundred  dollars,  with  interest, 
artford,  Oct.  15,  1833.  P. 

3.  Form  of  a  Note  on  settlement  of  Account. 


00:00   This  day  reckoned  and  settled  book  accounts  with  A.  B., 


found  due  to  him  a  balance  of  one  hundred  dollars,  which  I  hereby 
lise  to  pay  to  him  or  his  order,  in  sixty  days  from  date,  with  interest, 
irtford,  Oct.  15,  1833.  P. 

4.  Promissory  Note  on  time. 


)0:00   Ninety  days  after  date,  for  value  received,  I  promise  to  pay 
:  order  of  A.  B.,  at  the  bank  of  Hartford,  one  hundred  dollars, 
rtford,  Oct.  15,  1833.  P. 

5.  A  joint  and  several  Note  by  three  persons. 
0:00   For  value  received,  we  jointly  and  severally  promise  to 
the  order  of  A.  B.,  at  the  bank  of  Hartford,  four  months  after 
one  hundred  dollars.  H.  P. 

rtford,  Oct.  15,  1833.  C.  C- 

D.  D. 

6.  Note  of  hand  for  a  specific  article. 
months  after  date,  I  promise  to  pay  A.  B.,  at  his  store  in  Hart- 
)ne  hundred  bushels  of  merchantable  wheat,  at  ninety-five  cents  a 

Hartford,  Oct.  15,  1833.  '  P. 

bushels  of  wheat. 

2.  Receipts. 
1.  Receipt  for  money  on  Account. 
ived,  Hartford,  Oct.  15,  1833,  of  A.  B.,  the  sum  of  one  hundred 
^_to  apply  on  account.  p, 
:00 

2.  A  receipt  in  full. 
ived,  Hartford,  Oct.  15,  1833,  of  A.  B.,  the  sum  of  one  dollar,  in 
all  demands  to  this  date.  p 

3.  A  partial  payment  on  a  note  or  bond. 
Received,  Hartford,  Oct.  15,  1833,  of  A.  B.,  fifty  dollars  in 
ment  of  the  within  obligation.  Pi 
4.  Receipt  for  interest  on  a  bond. 
Received,  Hartford,  Oct.  15,  1833,  of  A.  B.,  fifty  dollars  in 
one  years'  interest,  due  the  first  inst.  on  his  bond,  upon  which 
e  is  this  day  indorsed..  / 
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5.  A  receipt  for  the  payment  of  a  lost  obligation. 
$100  :  00  Received,  Hartford,  Oct.  15,  1833,  o.f  A.  B.,  one  hundred 
dollars  in  full  for  his  note  of  the  same  amount,  dated  Hartford,  at  two 
months,  paya,ble  to  the  order  of  C.  D.,  and  by  him  indorsed,  which  note 
appears  now  to  be  mislaid  or  lost.  And  I  hereby  obligate  and  bind  my- 
self to  save  harmless  the  said  A.  B.,  and  C.  D.,  or  either  of  them,  from 
all  costs  and  damages  which  they  or  either  of  them,  may  sustain  in  re- 
gard to  said  note.  P, 

3.  Orders. 
1.  An  order  to  pay  money  on  sight. 
$100 : 00  Hartford,  Oct.  15,  1833'. 

Sir  : — On  sight  hereof,  pay  to  A.  B.,  or  his  order,  the  sum  of 
one  hundred  dollars,  being  for  value  received,  and  place  the  same  to  the 
account  of  Your  obedient  servant, 

C.  D.,  Esq.  P. 

2.  Order  and  Discharge  of  Debt. 
$100  :  00  Hartford,  Oct.  15,  1833. 

Sir  : — Please  pay  to  the  order  of  A.  B.,  the  sum  of  one  hun- 
dred dollars,  and  that  amount  indorsed  hereon,  shall  be  your  discharge 
in  full  of  all  demands,  from 
C.  D.,  Esq.  Your  obedient  servant, 

P. 

3.  The  form  of  a  Check. 

$100 : 00 

Cashier  of  the  Bank  of  Hartford,  Oct.  15, 1833. 

Pay  A.  B.,  or  bearer, 

one  hundred  dollars.  P^ 


TABLES 

OF  WEIGHTS  AND  MEASURES. 


TROY  WEIGHT. 

24  Grains  [gr,)  make  1  Penny-weight,  pwi. 
20  Penny- weights  "  i  Ounce,  oz. 
12  Ounces  "     1  Pound.  lb. 

Troy  weight  are  weighed  gold,  silver,  jewels,  and  all  liquors, 
denominators  are  pounds,  ounces,  penny-weights,  and  grains, 
a  pound  Troy,  are  5760  grains,  240  penny-weights,  12  ounces, 
hat  is  the  use  of  Troy  weight The  denominations  1   What  do 
arry  by,  in  an  example  marked  lb.  oz.  pivt.  gr.  ?  Place  24  over  gr. 
er  vwt.  12  over  oz.  and  nothing  over  lb. 

APOTHECARIES'  WEIGHT. 
20  Grains  {gr.)  make  1  Scruple,  sc. 
3  Scruples  "     1  Dram,  dr. 

8  Drams  "     1  Ounce,  oz. 

12  Ounces  "     1  Pound,  fi>. 

lothecaries'  weight  is  used  by  apothecaries  and  physicians,  in  com- 
ding  medicine.  The  denominations  are  pounds,  ounces,  drams, 
)les,  and  grains.  , 

a  pound  are  57G0  grains,  288  scruples,  96  drams,  13  ounces, 
hat  is  the  use  of  Apothecaries'  weight The  denominations  ? 
t  do  you  carry  by  in  an  example  marked  lb.  oz.  dr.  sc.  gr.  ?  Place 
er  gr.  3  over  sc.  8  over  dr.  12  over  oz.,  and  nothing  over  lb. 


CLOTH  MEASURE. 
2\  Inches  (in.)  make  1  Nail, 
4    Nails  "     i  Ofa 

4  duarters 
3  Quarters 

5  duarters 

6  Gluarters 


i  Of  a  yd.  or  1  qr.  qr-. 
1  Yard;  ijd. 
1  Ell  Flemish,      E.  Fl. 
1  Ell  English,      E.  E. 
1  Ell  French,        E.  Ft. 


th  measure  is  used  in  selling  cloths  and  other  goods,  sold  by  the 
or  ell.    The  denominations  are  ells,  yards,  quarters,  and  nails. 
^  yard  are  16  na.  1  ell  Flemish,  12  na.  1  ell  English,  20  na.  1  eU 
h,  24. 

at  is  the  use  of  Cloth  measure  1  The  denominations'?  What  do 
rry  by  in  an  example  marked  yds.  qrs.  na.  ?  Place  4  over  na.  A 
s.  and  nothing  over  yds. 
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LONG  MEASURE. 


3  Barley  corns  {be 
1 2  Inches 
3  Feet 

5i  Yards,  or  16^  feet 
40  Poles 

8  Fur.  or  320  poles, 

3  Miles, 
60  Geo.  or  69^  Stat.  M. 
360  Degs.  or  equal  parts, 


make  1  Inch,  hu 
«  I  Foot  ft. 
"  1  Yard,  i/d. 
"  1  Rod,  pole  or  perch,  p. 
"  1  Furlong,  fur. 
"  1  Mile  mi. 
"  I  League,  L. 
1  Degree,  deg. 
1  Great  circle  of  the  earth. 


Long  measure  is  used  in  measuring  distances  or  other  things,  where 
length  is  considered  without  breadth. — The  denominations  are  degrees, 
leagues,  miles,  furlongs,  rods,  yards,  feet,  inches,  and  barleycorns. 

In  a  mile  are,  190080  barleycorns,  63360  inches,  5280  feet,  1760  yards, 
320  poles,  8  furlongs,  80  chains,  1056  paces. 

What  is  the  use  of  Long  measure  7  The  denominations  1  What  do 
you  carry  by  in  an  example  marked  L.  mi.  fur.  po.  1  Place  40  over  po. 
8  over  fur.  3  over  mi.  and  nothing  over  L. 


144  Inches 
9  Feet 
272i  Feet,  {or  301  ijds.) 
40  Rods,  {or  1A4.00  ft.) 
4  Roods  (or  57600)/;;. 
640  Acres 


LAND  MEASURE. 
{m.)       make    1  Foot, 


1  Yard, 

1  Rod  or  perch, 
1  Rood, 
1  Acre, 
1  Mile, 


ft. 

yd. 
rd. 
r. 
A. 
mi. 


Square  measure  is  used  in  measuring  land,  and  any  other  thing, 
where  length  and  breadth  are  considered. — The  denominations  aremileSj 
acres,  roods,  rods,  perches,  yards,  feet,  and  inches. 

In  a  square  mile,  are  4014489600  inches,  27878400  feet,  3097600  yards, 
102400  poids,  2560  roods,  640  acres. 

What  is  the  use  of  Land  Measure?  The  denominations'?  What 
you  carry  by  in  an  example  marked  A.  rd.  r.  7  Place  40  over  rd.  4  over 
r.  &c. 


1728  Inches 
27  Solid  feet 


SOLID  MEASURE. 
{in.)      make       1  Solid  foot, 
1  Solid  yard 
40  Ft.  of  round  timber  or  )  j  Tmh 

50  Ft.  of  hewn  timber,     \  ' 
128  Solid  ft.  or  8  ft.  long,   I     .     i  eord  of  wood,  c 


T. 


4  high  and  4  Avide, 

Solid  measure  is  used  in  measuring  things  that  have  length,  bread 
and  thickness ;  such  as  timber,  wood,  stone,  bales  of  goods,  &c.  Tl 
denominations  are  cords,  tuns,  yards,  feet  and  inches. 

What  is  the  use  of  Solid  measure  The  denominations "?  What 
you  carry  by  in  an  example  marked  T.  ft.  in.  ?  Place  1728  over  in, 
oyer/*.  &c. 
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LIQUID  MEASURE. 


4  Gills  {gi.) 

make 

1  Pint, 

pi. 

2  Pints 

1  Quart, 

qt. 

4  Quarts 

1  Gallon 

gal. 

311  Gallons 

1  Barrel, 

bar. 

2  Barrels  (or  63  ^ 

als.)  " 

1  Hogshead, 

hhd. 

2  Hogsheads 

1  Pipe, 

pi. 

2  Pipes,  {or  252  gals.) 

1  Tun, 

T. 

quid  measure  is  used  in  measuring  all  spirituous  liquors,  ale  and 
excepted,  also,  vinegar  and  oil.  The  denominations  are  tuns, 
,  hogsheads,  barrels,  gallons,  quarts,  pints,  and  gills, 
a  tun  are  2016  pints,  1008  quarts,  252  gallons,  8  barrels,  4  hogs- 
hat  is  the  use  of  Liquid  Measure  1  The  denominations  What  do 
arry  by  in  an  example  marked  hhd.  gals,  qts.pts.  ?  Place  2  over  pts. 
r  qts.  63  over  gals.  tf-c. 


DRY  MEASURE. 

2  Pints       {pts.)  make  1  Quart,  qt. 

4  Quarts  "     1  Gallon,  gal. 

2  Gallons,  (8  qts.)         "     1  Peck,  pk. 

4  Pecks  "     1  Bushel,  bu. 

36  Bushels  "     1  Chaldron,  ch. 


measure  is  used  in  measuring  all  commodities  such  as  grain,  fruit, 
salt,  coal,  &c.  The  denominations  are  chaldrons,  bushels,  pecks, 
s,  quarts,  and  pints. 

chaldron  are,  2304  pints,  1152  quarts,  288  gallons,  144  pecks, 
at  is  the  use  of  Dry  measure  ?  The  denominations  %  What  do 
rry  by  in  an  example  marked  b"d.  pks.  qts.  pts.  ?  Place  2  over  pts. 
qts.  4  over  pk.  <^c. 


TIME. 

60  Seconds  {sec.)  make  1  Minute,  min. 

60  Minutes  "     1  Hour,  h. 

24  Hours  "     1  Day,  da. 

7  Days  "     1  Week,  w. 

4  Weeks  "     1  Month,  mo. 

12  Months  "     1  Year,  yr. 


denominations  of  time  are  years,  months,  weeks,  days,  hours, 
,  and  seconds. 

year  are,  31557600  seconds,  525960  minutes,  8766  hours,  365 

3  weeks.  A  Century  is  100  Years, 
are  the  denominations  of  Time  1  What  do  you  carry  by  in  aii 
marked  ijr.  mo.  w.  da.  7  Place  7  over  da.,  4  over  w.,  12  over 
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MOTION. 

60  Seconds  (")  make  1  Minute,  min. 
60  Minutes  "     1  Degree,  deg. 

30  Degrees  "     1  Sign  of  the  Zodiac,  S. 

12  Signs,  or  (360  deg.)  "     1  Great  circle  of  the  Zodiac. 
Motion  is  used  in  reckoning-  latitude  and  longitude  ;  also  in  comput- 
ing the  revolution  of  the  earth  and  other  planets  round  the  sun.  The 
denominations  are  circles,  signs,  degrees,  minutes,  and  seconds. 

What  is  the  use  of  motion  1  The  denominations  1  What  do  you 
carry  by  in  an  example  marked  S.  deg.  min.?  Place  60  over  m.  30  over 

TABLES  OF  PARTICULARS. 


12  units  make  1  Dozen. 
12  dozen         1  Gross. 


144  dozen 
20  units 

5  score 
24  sheets 
20  quires 

2  reams 
10  reams 


1  Great  Gross. 
1  Score. 
1  Hundred. 
1  duire. 
1  Ream. 
1  Bundle. 
1  Bale. 


A  barrel  of  flour  is  lbs,  196 
Pork  is  200 
Beef  is  200 
Gunpowder  is  112 
Raisins  is         1 12 
Figs  from  98  to  1 
30  days  make  1  month. 
365  Days 
52  Weeks 


make  1  year. 


Folio 

Q,uarto,  4to. 
Octavo,  8vo. 
Duodecimo,  12  mo. 
Octodecimo,  18  mo. 


2  leaves,  or  4  pages  make  1  sheet 
4  8  1  do. 

8  16  1  do. 

12  24  1  do. 

18  36  1  do. 


NoTK.  The  smaller  books  are  called  I8's,  24's,  32's,  36's,  &c.  accord 
ing  to  the  number  of  leaves  in  a  sheet. 

Paper  is  called  by  the  following  names,  viz. — Drawing-,  Writing, 
Printing,  Sheathing,  Wrapping,  &c.  ' 

The  sizes  of  Paper  are  designated  by  the  following  names,  viz.— P 
Fools-cap,  Letter,  Post-folio,  Crown,  Demy,  Medium,  Royal,  Sup|i 
royal,  Imperial,  Elephant,  &c, 

Months.  Names. 
1st  Month,  January, 

2d  -  February, 

3d  -  March, 

4th  -  April, 

5th  -  May, 

6th  -  June, 


Days. 

Months. 

Names. 

Day 

31 

7th  Month 

July, 

31 

28 

8th  - 

August, 

31 

31 

9th  - 

September, 

3C 

30 

10th  - 

October, 

31 

31 

nth  - 

November, 

31' 

30 

12th  - 

December, 

31 
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\cts. 


i50  = 

'25  = 

1 

20  = 

4- 

12^= 

i 

61= 

i  6 

5  = 

■A- 

4  = 

-.V 

m= 

A 

j- 

5  0 

|l  = 
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ms. 
5  = 
2  = 
2i-= 
1  = 


5. 

d. 

10 

0= 

-L 

5 

0= 

i 

4 

0= 

3 

4= 

6 

2 

6= 

1 

i 

2 

0= 

10 

1 

8= 

h 

1 

4= 

1 

3= 

r\ 

1 

0= 

0 

6= 

h 

6  = 

1 

4  =  il 

3  =  i 

0 

2  Z  i 

li=  i 

.  c 

PENCE  TABLE. 

SHILLINGS  TABLE. 

d. 

S. 

cZ. 

rf. 

s.  d. 

s. 

d. 

20 

=  1 

8 

80 

=  68 

1 

=  12 

7  =  84 

30 

2 

6 

90 

7  6 

2 

24 

8  96 

40 

3 

4 

100 

8  4. 

3 

36 

9  108 

50 

4 

2 

110 

9  2 

4 

48 

10  120 

60 

5 

0 

120 

10  0 

5 

60 

11  132 

70 

5 

10 

6 

72 

12  144 
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N.  E.  cur. 

$cts: 


A^.  y.  cur. 
m.  $  cts.  m. 


2 
3 
d\ 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
si 
2 
3 


0  00 
0  00 
0  01 
0  01 
0  02 
0  04 
0  05 
0  07 
0  08 
0  09 
0  11 
0  12 
0  13 
0  15 
0  16 
0  33 
0  50 


0  00  2 
0  00  5 
0  00  8 
0  01 
0  02 
0  03  1 
0  04  2 
0  05  2 
0  06  2 
0  07  3 
0  08  3 
0  09  4 
0  10  4 
0  11  4 
0  12  5 
0  25 
0  37  5 


A^.  E.  cur. 
$  cts. m 
0  66  7 

0  83  3 
1 

1  16  7 
1  33  3 
1  50 

1  66  7 
1  83  3 


N.  Y.  cur. 
,  $^cts.m. 


2 

2  16  7 
2  33  3 
2  50 
2  66  7 

2  83  3 
3 

3  16  7 
3  33  3 


0  50 
0  62 
0  75 
0  87 
1 


12 
25 
37 
50 
62 


1  75 


87  5 

12  5 
25 
37  5 


2  50 
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N.  E.  Cur.  N.  Y.Cur.  N.  E.  Cur.  N.  Y.Cur.  N.  E.  Cur.  N.  Y.Cur. 


s. 

d.  $cts.m. 

$cts.  m.  s. 

d.  $cts.m 

s 

d 

$cts.m.  $cts.7n. 

1 

1 

0  18  5 

0  13  5 

5 

1 

0  84  7 

0  63  5 

1  9 

1 

1  51  4 

1  13  5 

2 

19  5 

14  5 

5 

2 

86  1 

64  5 

I  9 

2 

1  52  8 

1  14  5 

1 

3 

20  9 

15  6 

5 

3 

87  5 

65  4 

9 

3 

1  54  2 

1  15  6 

1 

4 

22  3 

16  7 

5 

4 

88  9 

66  7 

9 

4 

1  55  6 

1  16  7 

1 

5 

23  7 

17  7 

5 

5 

90  3 

67  7 

9 

5 

1  57 

1  17'7 

1 

6 

25 

18  7 

5 

6 

91  (j 

68  7 

9 

6 

1  58  3 

1  18  7 

1 

7 

26  4 

19  8 

5 

7 

93 

69  8 

9 

7 

1  59  7 

1  19  8 

1 

8 

27  8 

20  8 

5 

8 

94  4 

70  8 

9 

8 

1  61  1 

1  20  8 

] 

9 

29  2 

21  9 

5 

9 

95  8 

,71  9 

9 

9 

1  62  5 

1  21  9 

1 

10 

30  6 

22  9 

5 

10 

97  2 

72  9 

9 

10 

1  63  9 

1  22  9 

1 

11 

32 

23  9 

5 

11 

98  6 

73  9 

9 

11 

1  65  3 

1  23  9 

2 

I 

34  7 

26 

6 

1 

1  01  4 

76 

10 

1 

1  68  1 

1  26 

2 

2 

36  1 

27 

6 

2 

1  02  8 

77 

10 

2 

1  69  5 

1  27 

2 

3 

37  5 

28  1 

6 

3 

1  04  2 

78  1 

10 

3 

1  70  9 

1  28  1 

2 

4 

38  9 

29  2 

g 

4 

1  05  6 

79  2 

10 

4 

1  72  3 

1  2b  2 

2 

40  3 

30  2 

6 

5 

1  07 

80  2 

10 

5 

1  73  7 

1  30  2 

2 

6 

41  6 

31  2 

6 

6 

1  08  3 

81  2 

10 

6 

1  75 

1  31  2 

2 

7 

43 

32  3 

6 

7 

1  09  7 

82  3 

10 

7 

1  76  4 

1  32  3 

2 

8 

44  4 

33  3 

6 

8 

1  n  1 

83  3 

10 

8 

1  77  8 

1  33  3 

2 

9 

45  8 

34  4 

6 

9 

1  12  5 

84  4 

10 

9 

1  79  2 

1  34  4 

2 

IC 

47  2 

35  4 

6 

10 

1  13  9 

85  4 

10  10 

1  80  6 

1  35  4 

2 

11 

48  6 

36  4 

6 

11 

1  15  3 

86  4 

10 

11 

1  82 

1  36  4 

3 

1 

51  4 

38  6 

7 

1 

1  18  1 

88  5 

11 

1 

1  84  7 

1  38  5 

3 

2 

52  8 

39  6 

7 

2 

1  19  5 

89  5 

11 

2 

1  86  1 

1  39  5 

3 

3 

54  2 

40  7 

7 

3 

1  20  9 

90  6 

11 

3 

1  87  5 

1  40  6 

3 

4 

55  6 

41  8 

7 

4 

1  22  3 

91  7 

11 

4 

1  88  9 

1  41  7 

3 

5 

57 

42  8 

7 

5 

1  23  7 

92  7 

11 

5 

1  90  3 

1  42  7 

3 

6 

58  3 

43  8 

7 

6 

1  25 

93  7 

11 

6 

1  91  6 

1  43  7 

3 

7 

59  7 

44  9 

7 

7 

1  26  4 

94  8 

11 

7 

1  93 

1  44  8 

3 

8 

61  1 

45  9 

7 

8 

1  27  8 

95  8 

11 

8 

1  94  4 

1  45  8 

3 

9 

62  5 

47 

7 

9 

1  29  2 

96  9 

11 

9 

1  95  8 

1  46  9 

3 

10 

62  9 

48 

7  10 

1  30  6 

97  9 

11 

10 
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3 

11 
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49 

7 

11 
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11 

11 
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1 
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51  2 

8 

1 
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1  01 

12 
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1  51 

4 

2 

69  5 

52  2 

8 

2 

1  36  1 

1  02 

12 

2 

2  02  8 

1  52 

4 

3 

70  9 

53  3 

8 

3 

1  37  5 
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12 
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Brokerage, — stock,  -  150 
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Barter,            -  -  165 
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Compound  Subtraction,  165 
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Compound  Multiplication,  167 
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Review  of,       .      _  _  ng 
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Interest  on  Notes,  &c.  191 
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Square  root,     -      -  .  198 
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Part  ii. — Art.  i  to  14,  Explanatory  of  the  Science  of  num- 
bers. 15,  16,  of  addition  :  18  to  21,  of  subtraction  :  22  to  28,  of 
multiplication  :  29  to  38  of  division.  39  to  44,  fractions  :  45  to 
51  decimal  fractions.  52,  53  decimal  points  :  53,  54  addition 
of  decimals:  55  subtraction  of:  56,  57  multiplication  of :  58 
division  of.  59  circulating  decimals  60,  6L  62  to  73,  of  vulgar 
fractions  :  74  to  78  addition  and  subtraction  of:  79  87  multi- 
plication and  division  of  fractions. 


Date  Due 

QA  101  B74  183H 
BOTHAh    P    E  BATES 

THE  COMHON  SCHOOL  ARITHMETIC 

39153308  CURR  HIST 

nil 


-000001273515- 


(  QA   101   B74  1S34 

Botham,    P*    £•  Bates. 

The   common   sciiooi  arithmetic; 


HISTORICAL 
COLLi:CT?OM 


0054153M  CUkR 


241 9094 


